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JRECENT developments in anesthesia, wider use of 
antibiotics, improved postoperative care and the 
increasing percentage of older people in the general 


tion’* account for the performance of a wide 


years. The purpose of this paper is to emphasize the 


coronary-artery 

authors.“ 1 That myocardial infarction may follow 
surgery on poor- risk patients is well known, and such 
cases have been described by various investiga- 
tors. 11-1 The series of 35 cases reported in 1938 by 
Master and his co-workers*® 
group that we have been able to find. Recently, Davis 
et al.* observed 9 cases of postoperative coronary 
thrombosis, and in 1952 Wroblewski and La Due 
presented a detailed evaluation of 15 cases of post- 
operative myocardial infarction. We have collected a 
series of cases to review our experience in the present 
surgical, anesthetic and antibiotic era. 

*From the of Cardiovascular Diseases, Graduate Hospital of 


vascular Research. 


tween August 1, 1948, and August 1, 1954. Most of 
these cases were studied by one of us (S.B.) during 
the hospital course. 

The data were analyzed for age, race and sex of 
the patient, preoperative status, anesthesia, type and 
duration of operation, blood pressure during 


for comparison helped make the 


clinical history provided no evidence of acute infarc- 
tion during the preoperative period in the hospital. 
The return of these e electrocardiograms to a normal or 


During the interval between August, 1948, and Au- 
gust 1, 1954, approximately 37,000 major and minor 
operations were performed at the Graduate Hospital 
of the University of Pennsylvania. Of these, approxi- 
mately 60 per cent were major, and the remaining 
40 per cent were minor. The 25 cases of postopera- 
tive myocardial infarctions represent a combined rate 
of 0.07 per cent. It is noteworthy that 21 (0.1 per 
cent) of the 25 cases followed major and only 4 (0.03 
In spite of clinical mani- 
festations suggestive of postoperative myocardial in- 


—„-—-— 
PHILADELPHIA 
Metnop or Strupy 
farction were collected at the Graduate Hospital be- 
popu 
and on patients with known heart disease who are 
considered to be poor surgical risks. It is recognized 
that, in these groups particularly, cardiac complica- 
tions before, during and after surgery present major 
hazards; of these, postoperative myocardial infare- after surgery, postoperative course, clinical manifes- 
tion is of considerable importance. In spite of the tations of the myocardial infarction, treatment and 
significance of this complication there have been rela- mortality. The electrocardiographic changes were 
tively few detailed reports on this subject in recent carefully studied. The significant data are recorded 
Tables | to 4. 
clinical manifestations, early recognition and treat- The availability of preoperative and ation 
ment of postoperative myocardial infarction and to ect : 
discuss certain facets concerning the precipitating diagnosis in 21 pa a y post: 
causes and possible prophylaxis. f operative tracings. These cases were included because 
Space does not permit a complete review of the the electrocardiograms showed changes compatible 
older literature; only the more significant and recent with acute myocardial infarction even though the 
reports have been included for study. Postoperative — — 
of healing of an acute process. | 
Finpincs 
Prevalence 
tResearch fellow, Heart Association of 
¢Professor of clinical cardiology, Graduate School 
— ol Division ol Cardiovascular Diseases, 
§Resident in cardiology, Graduate Hospital, University of Pennsylvania. 


farction a number of cases (10) could not be included 
in this series because the elect graphic changes 


Types of Heart Disease Observed before Op- 
eration. 


Taste |. 


Tyre No. or Cases 
Hypertensive cardiovascular disease 7 
Arterioscleretic cardiovascular disease 6 
Hypertensive & arteriosclerotic heart disease * 
Rheumatic heart disease (mitral & aortic 1 
valves) 
Total 19 


were equivocal or because cal 
post-mortem verification was lacking. 


Age and Sex 

The average age of the 25 patients was sixty-four 
and six-tenths years, with a range of fifty to eighty 
years. There were 10 males and 15 females. Two of 
the males and 2 of the females were of the colored 
(3 Negro and 1 Chinese) race 


Preoperative Status 

Of the 25 patients, 19 gave clinical evidence pre- 
operatively of the various types of heart disease noted 
in Table 1. Eight of the 19 patients had evidence of 
the anginal syndrome, and 2 others gave electrocar- 
diographic evidence of previous myocardial infarc- 
tion. Of the 6 patients who presented no evidence of 
heart disease before surgery, 1 had mild diabetes 
mellitus, and 1 pulmonary fibrosis. 

Only 10 patients were seen preoperatively by medi- 
cal consultants; only 1 of these was considered a good 


Tassie 2. Location of Operative Procedure. 


Tyre or Oreration No. or Cases 
Abdominal 17* 
Pelvic 3 
Thoracic 
Orthopedic 2 
Other 3 

Total 25 


*In 1 case both chest & abdomen entered during operation. 


risk, and 5 were considered fair, I poor to fair, and 
3 poor risks. 


Type of Operation and Anesthesia 


Table 2 summarizes the data on the anatomic loca- 
tion of the operative procedure. 

Twenty-one patients received general anesthesia; 
in 7 of these a muscle relaxant (such as curare) was 
used. Two patients received spinal anesthesia, and 
2 were operated on under local anesthesia. The aver- 
age duration of the operations was an hour and fifty 
minutes, with a range of thirty minutes to six hours. 
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Hypotension during Surgery 

Twelve patients presented a decrease in blood 
pressure of 40 (or greater) systolic and 20 (or more) 
diastolic. The hypotension lasted five to thirty min- 
utes, with an average duration of fourteen minutes. 
Six patients manifested slight blood-pressure depres- 
sion that was not considered significant, and in 4 the 
level was sustained throughout the operation. No 
blood pressure was recorded during minor operative 
procedures on 3 patients. 


Interval between Surgery and Infarction 


In some cases, because of the obscuration of the 
clinical picture by analgesics and sedatives and the 
absence of ardiographic studies, it was diffi- 


Tasie 3. Manifestations of Myocardial Infarction. 


Sten on Svurtou 


Weakness 
Ashen pallor | 


cult to determine exactly when the infarction had 
occurred. As far as we were able to determine, the 
diagnosis was established on the day of the surgery 
in 7 cases, on both the first and the second postopera- 
tive day in 3, on the third day in 1, on the fourth day 
in 2, on the fifth day in 1 and on the seventh day in 
2. In 1 patient each the myocardial infarction oc- 
curred sometime between the day of surgery and the 
first postoperative day, the operative day and the 
second postoperative day, the operative day and the 
third postoperative day and the operative day and the 
fifth postoperative day. The infarction occurred on 
the thirteenth day in | patient and on the fourteenth 
in another, In summary this complication took place 
in 23 patients (92 per cent) on the day of or within 
the first seven days of surgery and occurred during the 
second ive week in the remainder. Myo- 
cardial infarction after the second postoperative week 
was considered unrelated to the surgery, and such 
cases were not included in this study. 


Clinical Picture 


Only 8 of the 25 patients presented the typical, 


severe precordial or substernal pain accompanied by 
a sensation of substernal oppression or constriction. 


Four of this group manifested a persistent hypoten- 


No. or Cases 
Pain: 
Typical 
Atypical 
Persistent hypotension 
Dyspnea 
Cyanosis 
Diaphoresiy 
Congestive heart failure 
Arrhythmia 
Other: 
A 
— 
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sive state consisting of a drop of systolic blood pres- 
sure below 90. In 4 other patients the pain was atypi- 
cal in that it was located in the left shoulder, right 
side of the chest or high in the midepigastrium; 2 of 
this group had hypotension. In the remaining 13 pa- 
tients the characteristic clinical picture of myocar- 
dial infarction (unrelated to surgery) was not pres- 
ent.“ 17 Pain was absent in 10 of this group, but a 
significant hypotension was nevertheless present. In 
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tions; 1 had a nodal rhythm, and 1 atrial fibrillation. 
None of these 5 patients had rapid ectopic rhythms. 
Mortality 

Five of the 25 patients (20 per cent) died during 
the period of observation. Three of the 5 deaths were 
the direct result of the myocardial infarction; in 2 
the presence of other serious diseases (uremia in 1 
and septicemia with severe electrolyte imbalance in 


V3 


Vs Ve 


Ficure |. 


—— —— — 


n.. in R. F., a Sixty-Seven-Year-Old Woman with Aortic Stenosis (Rheumatic?). 


Preoperative electrocardiogram (A) shows the changes in the QRS complex, ST segment and T waves suggestive of hyper- 
trophy of the left ventricle and myocardial damage. 


Tracing (B) taken on the da 
inversion 


the remaining 3 there was neither pain nor hypoten- 
sion. These data suggest that the usual clinical mani- 
festations of infarction are observed in only about 50 
per cent of the cases in the postoperative period. The 
typical pain was present in about 33 per cent. Hypo- 
tension was apparently a more important manifesta- 
tion than the pain, having been observed in 16 (64 
per cent) patients. Other manifestations, such as 
_. dyspnea, cyanosis and congestive heart failure (Table 
3), point to the possibility of cardiac involvement but 
by themselves are not characteristic of infarction. 
Three of the patients in whom arrhythmias de- 
veloped showed frequent premature atrial contrac- 


— surgery (left-sided hemicolectomy) shows the RST. segment elevation, terminal T-wave 
ation in Leads V. and V+, suggestive of acute anteroseptal infarction. 


the other) contributed to the death. In a patient 
who died thirty minutes after operation, the diagnosis 
was confirmed by post-mortem examination. Of the 
remaining 4, death occurred on the fifth day (fourth 
day after infarction) in 1, on the tenth day (day of 
infarction) in 1, on the eleventh day (eleventh day 
after infarction) in 1 and on the eighteenth day 
(fifth day after infarction) in 1. 


969 
A aVF 
Vv 
1 Vea V3 Va Vs V6 
Va = v. 1 — 
— 
8 
Discussion 
Electrocardiogram 
The electrocardiographic changes observed were 
considered characteristic or suggestive of myocardial 


970 


infarction.˙ The cases of this series were divided 
as follows: patients with transmural infarction involv- 
ing the anterior, posterior or lateral (or all three) 
portions of the left ventricle (9 cases), who showed 
Qs patterns accompanied by RS-T-segment devia- 
tion in the limb and leads considered char- 
acteristic of the sites involved (Fig. 1); and those 
with electrocardiographic alterations consisting of 
RS-T-segment deviations and serial T-wave changes 
(15 cases) — 12 of these showed inverted T waves 
of the coved variety involving Leads 1 and 2 and the 
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cases in the group were carefully reviewed to exclude 
so far as possible other conditions that could produce 
similar RS-T segment depression and T-wave inver- 
sion. The following conditions were considered in 
the differential diagnosis: 


Pulmonary embolism was excluded by the ab- 
sence of the characteristic changes in the QRS 
complexes and T waves in the limb and 
leads, 2598 the relatively long persistence of elec- 
trocardiographic changes, even when these changes 


Ficure 2. Electrocardiograms in R.F., a Seventy-Siz-Year-Old Woman with Arteriosclerotic and Coronary-Artery Disease. 


Preoperative electrocardiogram (A) shows intra 


duction delay and myocardial damage. (This patient had a 


cholecystectomy and common-duct exploration.) 
Postoperative tracing (three days after surgery) shows poe ST-se omens elevation in Leads V, to V, and T-wave inversions. 


1,aVL an 


leads, extending from Vi or Va to V. The 


other patients had the combination of RS-T-segment 
ion and T-wave inversion in the precordial 
leads (Fig. 3). 

The group consisting of inverted T waves is prob- 
ably best regarded as subendocardial infarction, al- 
though slight epicardial involvement cannot be ruled 
out. These abnormalities were considered to be due 


artery. Postopera 
cardiograms on 3 of the patients who later died 
showed the changes characteristic of this group. All 


ato Vs. 


followed a transient hypotension, and the absence 
of signs. Occasionally, when accom- 
panied by severe shock, pulmonary embolism may 
precipitate myocardial infarction.”**** This com- 


dial type.“ The similarity of the abnormal electro- 

„ 
dial changes that occur in the subendocardial zone 

of the myocardium. Hypokalemia was ruled out 

in these cases by the of normal serum 


ILL 
vy V2 Va V. 
SE 
— 
RS-T segments were occasionally eleva 
bination was observed in 1 of our cases. Secondly, 
electrolyte imbalance, particularly hypokalemia, 
can produce T-wave changes closely simulating 
those of myocardial infarction of the subendocar- 
O ischemic and anoxic Change: esulting Irom tne 
hypotension) leading to the production of subendo- 
cardial necrosis (infarction), often without occlusion 
potassium. Thirdly, the post-tachycardia syndrome 
can cause electrocardiographic abnormalities that 
are sometimes similar to those described above. 
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However, none of the patients in this series mani- surgery. Even in such cases, however, it has been 
fested a rapid ectopic rhythm. Fourthly, after pointed out that a delay of several hours, if possible, 
thoracic operations, particularly those in proximity to institute necessary intravenous therapy and check 
to or entering the pericardium, an acute pericar- the function of the heart and of the urinary tract, 
ditis may occur. The resultant RT-segment and might be life saving.** On the other hand, when 
T-wave changes may be mistaken for myocardial elective surgery is planned for the patient over fifty, 
infarction. No such cases were included in this a detailed study is essential to uncover any factors 

ies. that might increase the operative risk It is be- 
yond the scope of this paper to discuss all the factors 
that might influence either the surgeon or the anes- 


Ficure 3. — in H. B., a Fi We Woman with Hypertensive and Arteriosclerotic Heart Dis- 
ease ( Operation Consisted of Subtotal Gastrectomy Cholecystectomy). 


Preoperative electrocardiogram (A) suggests myocardial — on and hypertro of the left ventricle. In the tracing 
taken seven days after surgery (B) there is slight ST oy og yA in ney „ to V. and symmetrical T-wave in- 
version in to V.. 


the possible etiologic role of these drugs was ex- modifying a standard operative procedure; however, 
cluded. When vasopressor substances were used the cardiac, vascular and other diseases that appear 
the electrocardiogram was diagnostic before the F 


8 „ angina 
after the vasopressor drug was discontinued. In 2 pectoris, conduction disturbances 1 14-16,61,42 and 
cases in which both a vasopressor agent and digi- congestive heart failure****** have been shown to in- 
talis were used, the presence of the characteristic crease the possibility that myocardial infarction will 
QS configuration that had not been present in complicate surgery. Of the valvular diseases of the 
the preoperative electrocardiogram eliminated the heart, aortic stenosis is most frequently associated 


drugs as causative agents. with postoperative infarction, and the risk seems to 
be slightly increased in the patient with aortic insuf- 
Prediepesing Factores and Pathologic Physiology ficiency. Syphilitic heart disease, · 10 by narrowing the 


It is generally accepted that no patient, regard- coronary orifices, enhances the likelihood of postop- 
less of age, should be denied urgent or emergency erative infarction. Rapid ectopic rhythms shorten 


Vi Ve Vv Ve 
* . q 
2 ‘ ver 4 Ve 
* 
$ . . 
am was not available before administration, the The i 
gr re tration, presence of cardiac enlargement and hyperten- 
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diastole and produce a relative coronary insufficiency 
while simultaneously increasing the oxygen need of 
the myocardium.**:'* The metabolic diseases frequent- 
ly associated with coronary-artery disease are gout, 
xanthomatosis and diabetes mellitus. In summary it 
may be said that pre-existing heart disease present 
in 76 per cent of our patients probably ogg oe 
to the development of myocardial infarction after 


surgery. 

Other factors may be involved directly or indirect- 
ly. The patient should be investigated for anemia** 
and polycythemia.*® To minimize postoperative com- 
plications the state of hydration and electrolytes,** the 
nutritional status and the presence of infection are 
important in the period before surgery. Anxiety, fear, 
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sidered to be a factor in the marked increase in the 
anesthetic death rate independent of the physical 
condition of the patient. Some of the untoward 
effects could be the result of the decreased venous re- 
turn to the heart incident to the diminished excur- 
sions of the diaphragm, and the decrease in function 
of the abdominal and accessory muscles of respira- 
tion. As a consequence m ial anoxia is more 
likely to occur. Deaths from these drugs have also 
been attributed to circulatory collapse. 

Hypotension. The most common causes of h 
tension during surgery are hemorrhage, reflex effects 
of visceral manipulation and anesthesia. The hypo- 
tensive state leads to the production of thrombo- 
embolic phenomena in various portions of the body, 


Taste 4. Comparable Findings in Postoperative Myocardial Infarction. 


Peatop or No.or Mean Rate or Pae- 
Stupy Cases Ace 
Heaat 

vr. % 

Graduate Hospital 1948-1954 25 64.6 76 
(present report 

Memorial Hospital 1948-1951 15 62.0 67 
Mount Sinai Hospita! 1931-1937 62.0 91 


Svurrous Faequency or 
INFARCTIONS 
Duarte Ist 3 
Davs 
SUBSTERNAL DYSPNEA $$ CONGESTIVE 
PAIN FAILURE 

% %e 

25 21 48 20 

27 7 33 ow LE 

40 4 — 51 66 


anger and other emotions tend to increase blood co- 
agulability.**** Antibiotics have little if any effect 
on the coagulability of the blood.“ 


Factors during Operation 


Anesthesia. Preoperative medication allays appre- 
hension and helps induction of anesthesia. In older 
patients particularly mildly depressive drugs seem to 
be most desirable since it has been shown that more 
potent agents used as preoperative medication may 
cause severe hypotension or respiratory difficulty, re- 
sulting in anoxia, and may be associated with anes- 
thetic deaths without the usual distress signals. Vari- 
ous anesthetic agents, by their effect on the heart“ e 
and respiratory mechanism,“ ste may cause anoxia, 
hypercapnia and hypotension, which predispose to 
myocardial infarction during or after surgery. The 
importance of continued oxygen inhalation during 
the postoperative period, or at least until the patient 


Hypotension is 
fairly common with spinal anesthesia, with which, as 
a rule, the sensorium is only slightly depressed so that 
several of the factors believed to be important before 
operation may again be involved (for example, anx- 
iety and fear) in myocardial infarction. In our 
series myocardial infarction followed local anesthesia 
in 2 and spinal anesthesia in 2 patients. 

The muscle-relaxant anesthetic agents are con- 


particularly coronary occlusion. The following fac- 
tors during the hypotensive state result in vascular 
occlusion : the reduction in the coronary blood flow; 
the stasis and re of blood vessels due to circu- 
lating epinephrine"; and, in addition to en 
the increased number of blood 

duced antithromboplastic activity of the img The 
longer the period of shock, the greater the proba- 
bility of coronary thrombosis** or myocardial infarc- 
tion without thrombosis. 


Factors after Operation 


Tissue injury and subsequent absorption of break- 
down products, increase in blood platelets and cir- 
culating fibrinogen play a part in postoperative 
thromboses.“ 46. Many of the factors operative 
before surgery are also important in the postopera- 
tive period. The necessity for frequent blood-pressure 
and pulse determinations during the hours immedi- 
ately after surgery“ cannot be overemphasized. 
Early recognition and treatment of the hypotensive 
state may prevent the myocardial infarction. 


Comparison of the Data by Various Authors 


Table 4 compares our fi with those observed 
at Mount Sinai Hospital!“ (1938) and Memorial Hos- 
pital’® (1952), New York City. 

For purposes of comparison only the 8 patients 
with typical substernal chest pain were included. If 
we included the 4 patients who manifested atypical 
pain the combined occurrence of pain and postopera- 


given general anesthesia reacts, has been empha- 

siaed.. Cases of postoperative myocardial infarc- 

tion have been observed when spinal and local anes- 
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tive myocardial infarction would be 48 per cent. In 
myocardial infarction unrelated to surgery the ab- 
sence of pain is relatively unusual*'; however, the 
fact that approximately 50 per cent of our patients 
experienced no pain appears to be similar to the find- 
ings observed in the other series. 

The somewhat lower mortality (20 per cent) in 
secies compared with thet reported from 
morial Hospital may reflect the fact that most of the 
patients (13 of 15) in the latter group had malig- 
nant neoplasms and surgery was considered manda- 
tory. In the series from Mount Sinai Hospital 8 of the 
23 deaths (34 per cent) were the direct result of the 
coronary occlusion. i pneumonia, sepsis 
and uremia accounted for the remaining 15 deaths in 
the preantibiotic era covered in that report. 


Treatment 


Regarding the prevention of myocardial infarction 
after operation, it is apparent that often little can be 
done by way of prophylaxis in many of these cases 


time permits, 
cardiovascular survey should be made from 
the standpoint of the etiologic factors mentioned. 
This would assure as optimum a preoperative state as 
possible and alert the surgeon and the anesthetist to 
the possibility of a vascular complication. The early 
recognition and treatment of hypotension, arrhyth- 
mias and congestive heart failure is mandatory. In 


should be carefully maintained.“ 
When a myocardial infarction has occurred the 
standard measures of therapy should be employed. 
tive ambulation should usually be delayed 
for about two or three weeks after the infarction. 


fairly common relatively few large series of cases on 
this subject have been reported in recent years. A 
series of 25 cases occurring after various types of sur- 
gical procedures is reported. The clinical picture, 
hic criteria for diagnosis and dif- 

ferential diagnosis are discussed. A comparison is 
made with other series of myocardial infarction re- 
ported after surgery. Emphasis is placed, particular- 
ly, on pre-existing heart disease and hypotension dur- 
ing surgery and in the immediate postoperative 
period as factors predisposing to this postoperative 
complication. The early recognition and treatment of 
the hypotensive state is stressed as a prophylactic 
measure. Postoperative myocardial infarction is par- 
ticularly important because of the increasingly large 


number of elderly and poor-risk patients now sub- 
jected to surgery. 
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We are indebted to Miss Joan who, under the 


rade 
of a large number of hospital records. — 


i 


BES 


artery occlusion. J. A. M. A. 101 1415, 1 


Idem. gad pathologic findings 
— 
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= 
832° 
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., Use of augmented 
leg lead in differentiation of normal — 48 
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McGinn, S., and White, P. D. 
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31 x 2 McGinn, S., and White, P. D 
with 4 — 
sad precesdial, clectrocardiography in acute cor pulmonale. 
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35 ed and Master, A. Pulmonary 
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SUCCESSFUL USE OF REGITINE 


) IN THE DIAGNOSIS AND 


(PHENTOLAMINE 
SURGICAL MANAGEMENT OF A CASE OF PHEOCHROMOCYTOMA* 
An Appraisal of its Clinical Usefulness 
Tuomas H. Newton, M. D., Gupert I. Smrrn, M. D., f FELIX O. Kors, M. D., 
AND DONAID R. Surru, M. 
SAN FRANCISCO, CALIFORNIA 


United States of complications of hypertension 
due to p yvtoma. Smithwick and his as- 
sociates’ found 5 unsuspected cases of pheochromo- 
cytoma among a group of 1000 patients subjected to 
sympathectomy and adrenal exploration for hyperten- 
sion. The increasing recognition that such a tumor 
may cause sustained as well as paroxysmal hyperten- 
sion has led to the continued search for a simple and 
safe diagnostic agent for screening hypertensive pa- 
tients. The recent introduction of Regitine by Grim- 
son“ and others“ has made available an agent that 
has shown no serious side reactions to date.’ To this 
advantage for diagnostic uses may be added the ab- 
sence of periods of epinephrine-fast hypotension after 
removal of the pheochromocytoma, when Regitine 
has been used for blood-pressure stabilization before 
and during the removal of the tumor, in contrast to 
the adverse effects of benzodioxane in this situation.* 
An illustrative case study is presented. 


F the departments of Medicine and Urology and the Metabolic 
Unit, University of California School of of Medicine. 


+Formerly, assistant resident in medicine, University of California 


Case Repoat 
R.M. (U.C.H. —— 8 -old housewife, was 
seen at Caloris Out-patient De- 
March, "1952, use perspira- 
h had begun during 124 2 —— 3% years 


—— Hypertension was noted at that time, as well as 
a genitourinary-tract infection that was treated with sul- 
fonamides. After delivery the hypertension was said to have 
came more use after a pregnancy in 1951 en 
began to complain of episodic suboccipital headaches, chok- 
ing sensations, heat intolerance, palpitation, irritability 
insomnia. Thyrotoxicosis was of T2 pe suspected in 1951, 
when a basal metabolic rate of + 72 per cent was 
Treatment with thiouracil in doses of 200 mg. daily 
per cent) in January, t the pro- 
tein-bound iodine was normal. The patient was admitted 
to the — ogy — ep Hospital in May, 1952, with 


a 2 eochromocytoma. 
ysi — — a husky, healthy-a 

The 
were ; erwise the hair distribution was 

normal. The ater 4 fundi gave no evidence of vascular ab- 

sone ge The thyroid gland was —— but not en- 
ere was slight cardiac e t on percussion, 

wih aloud cums 2d sound. Palpation showed no abnormal 

masses in the abdomen. 


The temperature was 98.4°F., Ge 
pirations The blood 90/120. 

An x-ray film of the c 
elec indicated hypertrophy of the left ven- 
tricle. The metabolic rate on three occasions varied 
between +45 and +75 per cent; the protein-bound iodine 
measured 4.6 microgm. per 100 ce. A 5-hour glucose tol- 


ith aid of oxyhemograph. 
ect of Pentothal Sodium 
2 m. J. Physiol. 1$3:81-86, 1948. 
D. I. Evaluation of cardiac status of poor risk patient. 
a oreman, R. C. 7 coronary under 
n gic hypotension and shock. Am. J. Physiol. 
r. lary circulation with cha in hetic 
from sympathetic stimulation. Proc. Soc. 
N. Third edition. 1048 pp. 
“on post-operative thrombosis. 
nsky, N. Fibrinogen concentra- 
infarction, Arch. Int. Med $3:231, 1954. 
—p:n—— ˙ 
t Resident in urology, University of California Hospital. 
141 clinical professor of medicine and research physician, Meta- 
ic Unit, University of California School of Medicine. 
ĩVxj'“w 
of Medicine 
Hospital. 
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erance test was within normal limits. In an attempt to now revealed numerous flame-shaped hemorrhages bilateral- 
ish of special studies ly. hard exudates and moderate arteriolar spasm and arterio- 
Fig. 1) were carried out. A sedation test with Am venous nicking. The disks were flat but had indistinct mar- 
ium (0.2 gm. every hour for 3 doses) showed a fall of gins. Renal studies showed a corrected creatinine clearance 
blood pressure to normal. A cold-pressor test produced a of 78.6 cc. per minute, a blood nonprotein nitrogen of 57 
itive response; the blood pressure rose from a baseline of mg. 100 cc. and a + test for albumin in the urine. The 
170/100 to 220/140. The benzodioxane test (18.5 mg. given metabolic rate was + 56 per cent. An electrocardio- 
—— caused no significant change in blood pres- gram showed hypertrophy of the left ventricle. Two Regi- 
— A Mecholyl test (10 mg. given — ater ad 
duced no response until ge 6 minutes 
ministration of the drug, when the blood — 
dropped from a baseline of 160/90 to 95/40, and the p the — 


— — 0.4 "A — 
corp ecwouve 
DIOKANE! Subcut. 
SEVERE 
SUGSTERNAL 
j 200 
NN 
i 100. NM 


Ficure 1. Results of Various Tests for Pheochromocytoma, 
ay 14 to 24, 1952. 


AI indicated T-wave inversion over * * 
A. ase 3. Showing Displacement of the Left 


Tumor (Retroperitoneal Oxygen Study). 
ment. toneal oxygen studies were interpreted as nay Sy 
thowing no abmormalitcs the arena areas, the tine tests (5 mg. administered intravenously) resulted in a 
y 
In view of the negative results of these studies a definit drop in blood from a baseline level of 195/130 and 


. 2307150 to l /80 and 140/70 respectively within 1 minute 
of pheochromocytoma could not be made, and the N n blood pressure 
sedative and also Banthine in an attempt to control the ex- r l l ing con 
She wes be tha Intra- 


of the lef one by a large — — 9 This — 
placement t mass. Was 
REGITINE | REGITINE SODIUM 2 by a retroperitoneal oxygen study with tomograms 
300 7 7 


1S 10 18 10 1S 
. — —— ave? — 


F sults arious Tests Four days before operation the patient noted impairment 
Gunz 2. Re 1985, Pheochromocytoma, of vision — 1 this reason was giv en 5 — 
egitine intramuscularly every ours, with su uent 

sion Clinic,* continuing to com lowering of blood pressure. the blood 
ter, 


ized headache, often associated with use he 
heat intolerance and prof intramuscular injections were given; there the blood 


pal pressure was controlled with intravenous injections of 
She was rehospital Alke in Jul July, 1953, because of sudden tine (5 mg.) as needed. After premedication with 10 mg. of 


blurring ed cisen to 215/125 in b At that time the blood morphi nd 0.4 of atropine sulfate, anesthesia was in- 
re had risen to 215/125 in both arms and 280/160 in — 21 rdw Prat sore and — An intravenous in- 
the the right leg; the pulse was 112. Funduscopic examination fusion of Regitine (20 mg. per 500 cc.) was continued 2 
to the of ing the operative procedure to prevent any 
Ve 22 rA — Hypertension Clinic for 


Ficure 4. Blood Pressure 22 during and after Opera- 


in blood pressure (Fig. 4). 


through the 
a well encapsulated tumor was found 
anterior and medial to the upper pole of the left kidney. 
The mass was yellow, with several dilated veins on its sur- 
face. Further dissection revealed that it lay anterior to and 
separate from the left adrenal gland but was gee cache it 
by a tongue of cortical tissue. The tumor was 
moved with complete hemostasis. Palpation of local and in- 
traperitoneal structures (without opening of the peri- 
no other masses. Gross and 
examination showed the tumor to be a benign pheochromo- 


t tely 130/90. The continuous intra- 
venous inf of Regitine was maintained until the blood 
supply to the tumor was clamped. At that time the pressure 
dropped tly; the Regitine infusion was immedia 
stopped, an infusion of 4 mg. of (nor 
nephrine) per 1000 cc. of 5 per cent glucose in water was 


day. A total of 10 mg. of Neo-Synephrine and 8 mg. of 
were used. Epinephrine in oil (1 me. intramus- 
and given for an additional 2 


She has since been followed in the Medical Clinic for ap- 
proximately a year, and is feeling well. The intense head- 

aches and profuse perspiration have disa 
The blood pressure has stabilized at 120/75, a and electrocar- 
diograms have shown serial c toward normal. It is of 
interest that special studies of adrenocortical function per- 
low level of uri- 


— 

unction gradually returned 

moval of the medullary tumor (17-ketosterois 7.7 mg. and 
7-hydroxycorticoids 5.8 mg. per 24 hours). 


pregnancy and the sustained hypertension are 
not unusual. Often, the condition is mistaken for 
icosis,"* and even transient swelling of the 
thyroid gland has been reported in this disorder.“ In 
the case reported above, the normal level of protein- 
bound iodine and the lack of response to antithyroid 
medication were evidence against hyperthyroidism in 
spite of an elevated basal metabolic rate. There was 
no family history of hypertension’* and no stigma of 
neuroectodermal dysplasia (Hippel—Lindaus or Reck- 
linghausen’s disease), which at times are associated 
with pheochromocytoma."* The responses to the 
cold-pressor test and Amytal Sodium sedation, which 
seemed of value in the differentiation of pheochromo- 
cytoma from essential hypertension in a large series of 
patients studied by Smithwick et al. were 

in our patient. Nevertheless, the clinical picture was 
so convincing that it led to a re-evaluation of the case 
and eventual cure. 
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Diagnostic Procedures 


Pharmacologic tests. The agents used in these tests 
fall into two groups: substances, such as histamine, 
Mecholyl and TEAC, designed to release pressor sub- 
stances from the tumor and thus to produce a par- 


block these catechols, once released, and thus to pro- 
duce a fall of pressure. The effectiveness of these 
compounds depends in large measure on proper tim- 
ing (that is, a blocking agent should be used when 
catechols) and on correct interpretation of false - posi- 
tive and false-negative results. False-positive results 
are known to occur with all these agents, and false- 
negative results, although less common, have been re- 
ported. Whereas these tests are potentially dangerous 
and have caused serious side reactions and even 
death,“ these dangers can be minimized by prompt 
administration of proper antidotes. Several of the ad- 
renolytic agents have proved too hazardous and are 
ly reviewed recently by Chapman and Singh.“ 
Drugs to initiate an attack of hypertension should 
be used only when the patient is in a normotensive or 
low hypertensive state. Although their exact mode of 
action is not known, their common property is vaso- 
dilatation. This may increase secretion of pressor sub- 
stances by the tumor and precipitate a paroxysm of 
hypertension. On the other hand the hypertension 
may represent an exaggerated response to the initial- 
ly produced momentary fall in blood pressure. These 
drugs are potentially dangerous and can precipitate 
ular accidents or congestive heart fail- 
ure, especially in elderly patients. These risks can be 
reduced somewhat by use of smaller doses and by free 
use of blocking agents such as Regitine if the pressure 
rises to dangerous levels. To avoid false-positive re- 
actions the patient should not be given sedatives for 
at least twelve hours, or thiocyanates for four to six 
days, before the test. A positive test is a rise of blood 
pressure within one to three minutes exceeding the 
cold-pressor response by 100 mm. 41 
Histamine is the safest agent and has resulted in the 
fewest false-positive and false-negative reactions. 
In suspected cases it is wise to use only 0.01 mg. of 
the phosphate base, rather than the dose of 0.025 to 
0.05 mg. originally recommended by Roth and 
Kvale.*** Proper timing of the response is also im- 
portant, since patients with essential hypertension 
may show a rise in blood pressure four to ten minutes 
after injection of histamine.** Our patient was in a 
normotensive state on only one occasion, at which 
time, unfortunately, Mecholyl was used instead of 
histamine 


Mecholyl is probably not as reliable as histamine 
and is more dangerous; its action is slower and more 
. Doses of 10 to 25 mg. subcutaneously 
have been recommended for initiating an attack. The 
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cytoma weighing 66.9 gm. 

Rur the ation the blood remained fairly 

_ which was continued until the 2d i 

wy a by tion most of the symptoms disappeared 

opera 

although the patient complained of generalized weakness 

for several weeks after removal of the tumor. There was 

subjective improvement in vision. She was discharged on the 

nary 17-ketosteroids (less than 1 mg. per 24 hours) and 17- 

hydroxycorticoids (4 mg. per 24 hours) and subnormal re- | 

Discussion 
Clinical Features 
This case manifested many of the classic features of 

pheochrome tumors, Outstanding were the definite 

attacks of headache, the excessive sweating and 

marked hypertension in a young woman; in this age 

group these tumors are most common.“ “ The onset 
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patient should be given 1 mg. of atropine sulfate he- 

fore the injection; fatal reactions have occurred when 

this step was omitted. Our patient showed a false- 

negative reaction, with a marked fall rather than the 

expected rise of blood pressure. Subsequently, there 

were subjective and electr 

myocardial ischemia, from which she later recovered. 
TEAC (tetraethyl ammonium chloride) is no 

longer used because oſ greater unreliability and side- 


DMPP (1, 
cated by Page and McCubbin.** 

Agents that lower the blood pressure should be 


1-di thyl-4-ph 1 


was initially introduced by 
Fourneau and Bovet“ in 1933, has been used since 
1947 as a diagnostic test agent in doses of 0.25 mg. 
per kilogram of body weight or 0.01 gm. per square 


not uncommon, especially if the patient is uremic, and 
false-negative reactions, as in the case reported above, 
are not rare. It should be noted, however, that the 
patient was only mildly hypertensive at the time of 


intrainuscularly,® in doses of 5 mg. for adults and 1 
mg. for children. Regitine is the safest of the available 
adrenolytic agents, is active when administered orally 
or parenterally and causes few side effects, other than 
mild tachycardia. In our patient the drug produced 
a typically positive reaction, Unlike benzodioxane it 
tends to depress the blood pressure slightly in essential 
hypertension. Only 1 false-negative response to the 
intravenous Regitine test has been described to 
date.“ False-positive reactions, however, have been 
more common with Regitine than with benzodioxane, 
particularly in patients under sedation and those with 
uremia or with slightly elevated blood pressures, who 
become normotensive after administration of the 


PHENTOLAMINE IN PHEOCHROMOCYTOMA — NEWTON ET AL. 


977 


drug. Positive tests should be carefully checked by 
other available methods to avoid unnecessary explora- 
tory operations. 

X-ray visualization. An occasional tumor can be 
detected on plain films through the presence of calci- 
fications within the capsule. Of 11 proved cases of 
pheochromocytomas, only 1 was visualized by 
pyelography.* The fact that these tumors may occur 
in extra-adrenal locations makes this method even 
less reliable.“ · 


oxygen 

method of Rivas as modiſied by Steinbach et al.“ has 
proved accurate in localizing both adrenal and extra- 
adrenal tumors. The extra- adrenal tumor in the case 
described above was well demonstrated by this technic 


(Fig. 3). E 


tures may be mistaken for pheoch 
cially in a patient with a i 
positive screening test. This has led to unnecessary 
exploration of a patient with renal cystꝰ and another 
patient with an accessory lobe of the liver.** 
gu estimation. The direct estimation of cate- 
chols such as epinephrine and nor-epinephrine in 
blood and urine, as reported by Engel and von 
Euler,“ von Euler? and Goldenberg et al.“ promises 
to be a most reliable test for p mocy 
date, most patients with hromocytoma have 
subjects. 
Treatment 

The surgical removal of a pheochromo- 
cytoma, the treatment of choice, has carried mor- 
tality rates ranging from 15 to 37 per cent in the 
past. 41. An excessive surgical risk exists at two 
stages of the procedure: before and just after removal 
of the tumor. 

Period before removal of the tumor. The advent 
of safe and effective blocking agents such as Regitine 
has considerably decreased the surgical risk“ e by 
preventing paroxysms of hypertension. The dangers 
of precipitating paroxysms during induction of anes- 

be 


glands’* may call for the use of 100 to 200 mg. of 
cortisone acetate on the day before, the day of and 
one or two days after surgery, with gradual reduc- 
tion thereafter. The patient described above with- 


1 
— —̃̃ͤ̃ 
state — that is, with blood-pressure readings of 170 
lowering the blood presure depends on chemi- 
lowering the blood pressure depends on either chemi- 
cal blocking of ganglions or on the peripheral action not all tumors are visualized, and other round struc- 
of the released pressor substances, or on both. Since 
Dibenamine apparently does not reverse the action of 
nor-epinephrine and since it will decrease the blood 
pressure in essential hypertension, it is of doubtful 
value; thus, benzodioxane and Regitine are the agents 
of choice. A fall in blood pressure of more than 35 
systolic, 25 diastolic, or to normotensive levels within 
several minutes, represents a positive result. 
minute period. It frequently causes unpleasant 
subjective symptoms, such as warmth, palpitation and 
apprehension, with flushing and sweating, and oc- 
casionally produces severe hypertensive crises in pa- 
tients with essential hypertension."**° Although the 
test is well standardized, false-positive reactions are 
this test. 
Regitine (phentolamine)* blocks the pressor ef- 
fects of both epinephrine and nor-epinephrine.***-** 
The drug should be given intravenously, rather than 
of the pressor agents. Cyclopropane and chloroform, 
which enhance the development of cardiac arryth- 
mia in the presence of high blood levels of epineph- 
rine, should not be used.“ Adequate exposure, 
careful visualization and cutting of the venous drain- 
age from the tumor before handling are imperative,“ 
especially without the use of protective blocking 
agents. The occurrence of mild adrenocortical de- 
pression in the presence of a pheochromocytoma “ 
or the occasional presence of a tumor in both adrenal 
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stood Pentothal Sodium and ether well, required no 
cortisone and showed no undue rise in blood pressure 
during the intravenous infusion of Regitine (20 mg. 
in 500 cc.). 

Period after removal of the tumor. A state of severe 
hypotension and shock may immediately follow re- 
moval of the tumor owing to sudden deprivation of 
adrenergic pressor substances. One may minimize 
this hazard by preventing paroxysms during opera- 
tion? and by not using Dibenamine and benzodi- 
oxane preoperatively. Hypotension may be reversed 
by infusions of nor-epinephrine or epinephrine, and 
Pitressin is now rarely necessary.“ No marked 
hypotensive phase was encountered during the man- 
agement of the case presented above. The absence of 
persistent hypotension after surgery actually raises the 
suspicion of the presence of another tumor, of func- 
tioning metastases or of secondary, irreversible hyper- 
tension due to nephrosclerosis. Constant infusions of 
nor-epinephrine and Neo-Synephrine are usually re- 
quired for several days in decreasing quantity; epi- 
nephrine in oil may then be substituted as in this case 
(Fig. 4). A moderate lack of sensitivity to these pres- 
sor agents may occur temporarily in the postoperative 
state, and in some cases hypertonic glucose“ and 
cortisone or hydrocortisone seem to potentiate the 


effectiveness of these agents.“ 
As in the case presented above, several patients 
with have been to show 


pheochromocytoma reported 

low levels of 17-ketosteroids in the urine. “ About 
three months after removal of the medullary tumor 
this patient regained normal adrenocortical function. 
This phenomenon has no adequate explanation. “Ex- 
haustion” due to continuous overstimulation of the 
adrenal cortex by epinephrine, as postulated by 
Shapiro et al.,“ seems unlikely, particularly since 
Sandberg and his associates“ have demonstrated that 
infusions of large amounts of epinephrine do not 
provoke release of adrenocortical hormone. 


SuMMARY 


The use of Regitine in the diagnosis and operative 
management of a patient with the classic picture of 
pheochromocytoma is discussed. The diagnosis, 
though suspected on clinical grounds, could not be 
established before the use of Regitine owing to a suc- 
cession of false-negative tests. After a positive Regi- 
tine test at a second admission the tumor was local- 
ized in its extra-adrenal position by the use of retro- 
peritoneal oxygen studies combined with tomograms. 

Successful removal of the tumor was carried out, 
with the use of Regitine before and during operation, 
and persistent epinephrine-fast hypotension and 
shock in the postoperative state were thus avoided. 

The patient showed relative adrenocortical under- 
activity before operation, with return to normal func- 
tion three months after removal of the medullary 
tumor. 
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CORRELATION OF PULMONARY ARTERIOLAR RESISTANCE WITH PULMONARY 


Goopate, Ja., M. D., Guittermo Sancnez, M. D., AlLAN L. Friepuicn, M. D., 
J. Gorvon ScaNNELIL., M. D., anp Gorvon S. Myers, M. D. 


BOSTON 


has been suggested’? that severe pulmonary 
changes, supposedly irreversible, in patients with 
mitral stenosis would preclude beneficial results from 
valvulotomy. Recent publications from this labora- 
tory and elsewhere** indicate a more optimistic out- 
look. The present study is an attempt to throw light 
on this problem by comparing preoperative and post- 
operative cardiac-catheterization data with histologic 
changes in lung biopsies obtained at operation. 
MeTHop 

Fifty patients with mitral stenosis (16 males and 
34 females) are included in this study. All were in- 
capacitated by dyspnea on slight exertion or were in 
jeopardy from bouts of pulmonary edema, hemop- 
tyses or recurrent peripheral emboli. All but 4 were 
operated on by one of us (J. G. S.), and the remainder 
by Dr. Richard Warren, of the Veterans Administra- 
tion. In each case a lung biopsy was taken from the 
anterior border of the left upper lobe. Cardiac-cathe- 
terization data were obtained on all patients before 
and on 16 five to twenty-eight months after opera- 
tion. Heart catheterization was performed in the 

*Presented before the New England Cardiovascular Society, November 


15, 1954. 
Department of Pathology, Castine end the 


National Institutes of United States Public 
setts General Hospital. 


usual manner. Pu arteriolar resistance was 
calculated by the following formula: 


P.A.P.— P.C.P. 
C. I. 


where P. A. R. is the pulmonary arteriolar resistance, 
expressed in arbitrary units (normal is less than 5), 
P. A. P. is mean pulmonary. artery pressure in milli- 
meters of mercury, P. C. P. is pulmonary “ 

in millimeters of mercury, and C. I. is car- 
diac index (that is, cardiac output expressed in liters 
per minute per square meter of body- surface area). 
The area of the mitral valve was estimated by the 
method of Gorlin and Gorlin.“ 

In addition to the routine hematoxylin and eosin 
stain, the lung biopsies were stained to demonstrate 
elastic tissue (Verhoeff) and alveolar basement mem- 
branes (periodic acid Schiff). Selected sections were 
also stained for connective tissue (Masson trichrome). 
The changes seen in the small pulmonary arteries less 
than 100 microns in diameter consisted exclusively of 
fibrous intimal thickening. These alterations (Fig. 1 
and 2) were graded from 1 (normal) to 4 (severe) 
8 Ir.) without previous knowledge 
ol the other data. 


P. A. R. 


Rxsui rs 


Figure 3 compares the preoperative pulmonary ar- 
teriolar resistance with the degree of alveolar-wall 
fibrosis as seen in the lung biopsy in each of the 50 
cases. Although there is no close correlation,** the 3 


**By the Chi test, if Chi 1 than 3.84, the cor- 
relation is 

arteriolar e with walls was 3.45, pulme- 
nary arteriolar resistance with small vessels was 4.1. 


|| 
4. 
B. 
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patients with the most marked alveolar-wall changes agreement.“ Although 3 of the 5 patients with the 


had the highest pulmonary arteriolar resistance. How- 
ever, it is important to observe that among the pa- 


most severe vascular changes were in the group with 
the highest pulmonary arteriolar resistance, the lack 


Ficure 1. Pulmonary Arteriole from a Normal Person (A) Compared with One from a Patient with Mitral Stenosis (B), 
Both Vessels Being Less than 100 Microns in Diameter (Verhoeff Elastic-Tissue Stain X 500). 


Note how marked fibrous intimal thickening partially occludes the lumen in B. 


tients with normal or only slightly involved alveolar of correlation was demonstrated by the fact that a 
walls, a considerable number showed a moderate or considerable number of the patients with normal or 


severe elevation of pulmonary arteriolar resistance. 


only slightly involved small vessels were found to 


F 2. 8 — te Lu Normal P 


Figure 4 compares the pulmonary arteriolar re- 
sistance with intimal thickening of the pulmonary 
vessels. Here, where one might have expected an 
excellent correlation, there was once again only rough 


Compared with That from a Patient with Mitral Stenosis 
eolar Walls (Hematoxylin and Eosin Stain X 125). 


have significant elevations of pulmonary arteriolar 
resistance. 


— 


arteriolar resistance with small vessels was 
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Sixteen patients were restudied by cardiac cathe- 
terization with an interval of at least five months 
after surgery. Initially, all the patients showed se- 


vere pulmonary hypertension. 
P.A.R. Frierosis 
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(>16) 44 0 eco 
0 
10-16) 3 eee ee 
(s-10) 2 6 0600 0 
eee 
ecco 0 
2222 


Ficure 3. Comparison of Pulmonary Arteriolar Resistance 
(P.A.R.) with Alveolar-Wall Fibrosis in 50 Patients with 
Mitral Stenosis. 


Each dot represents I patient. 


Table 1 presents physiologic data before and after 
operation on the 4 patients with the greatest fall in 
arteriolar resistance after valvulotomy. 
Three of these showed striking abnormalities of small 
vessels or alveolar walls or both. The results of the 
operation were excellent as judged both by objective 
criteria (significant rise in calculated mitral-valve 
area) and by gratifying clinical improvement. 


VALVULOTOMY IN MITRAL STENOSIS —-GOODALE ET AL. 


abnormalities of the small vessels and alveolar walls. 
There was, however, a less satisfactory increase in 


P. A. R. CHance 
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(>16) 4 eee eeeeo 
16-16) 3 ee eee eee 
eeee 
(s-10) 2 ee 00 
eee eee 
1. yore of Pulmonary Arteriolar Resistance 
PAR.) with mall-Vessel Changes in 50 Patients with 
Mitral Stenosis. 
Each dot represents I patient. 


calculated mitral-valve area and a less impressive 
clinical response. 

Table 3 gives the data for the 8 remaining pa- 
tients, all of whom had normal or only slightly ele- 
vated pulmonary arteriolar resistance preoperatively. 


Discussion 


A few of the patients had normal small 
vessels. The remainder showed varying degrees of 
fibrous intimal thickening. We are in complete agree- 


Taste 1. Data before and after Valvulotomy in Cases with Greatest Fall in Pulmonary Arteriolar Resistance. 
Sex Ace Time oF Puts uo- Put uo- Putmo- Caarpiac Estimatep 2 — Cuances Dvration 
Determi- nary An- NARY NARY- Inpex IN oF ResvuLts 
VaLvE Sarva A.veotan Svurrous 
Resist- Lary” Pressure AREA VESSELS Wats BEFORE 
ANCE Pressure Operation 
yr. arbitrary mm./Hg. m. Hg. lite, . em. % grade grade yr. 
units min./sq 
meter 
D.H. F %5 22 opera- 20 +f 75 2.0 0.4 % 4 + 7 
After 8 19 11 3.1 1.0 96 Excellent 
tion Pio mo. ) 
J. L. F 32 93388 13 25 50 1.9 0.5 93 1 1 2 
After 15 21 3.5 1.4 96 Excellent 
tion (8 mo.) 
P. F. F 20 2 opera- 8 29 0 2.7 0.9 97 + 2 4 
10 13 3.2 2.3 Of Excellent 
tion (9 mo.) 
E.R. F 32 222 opera- 4 50 2.8 0.6 95 2 3 7 
Alter 13 24 3.1 14 9 Excellent 
tion (26 mo.) 
Average 22 opera- 13 29 5 2.3 0.6 % 2.8 2.5 4.8 
After opera- 4 14 26 3.2 1.3 % 
tion 


In Table 2 the data are given in 4 cases with less 
striking falls in pulmonary arteriolar resistance after 
operation. In common with the previous group these 

marked pulmonary hypertension 


ment with Brenner“ and with Parker and Weiss,“ who 
did not find medial hypertrophy in the small pul- 
monary arteries, although this has been described by 


4 cases showed other authors. 6, When the the alveolar walls were 
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examined fibrosis was the only abnormality considered were taken. It is evident that there is no close agree- 
sufficiently reliable to compare with pulmonary ar- ment between the degree of elevation of resistance to 


Tan 2. Data in Cases with Less Striking Fall in Pulmonary Arteriolar Resistance. 


Sex Acer Time oF Putmo- put uo- Putmo- Estimarep CHanors Cuances Duration 
Deter™i- oF 


wary An- NARY IN IN 
ALVE Satura- ALVEOLAR 
AREA TION 


Ci INI. 
Resvutts 
NATION Symptoms 
VesseLs Watts BEFORE 
Operation 


Lary” 
ANCE Pressure 


Inpex 
mm./Hg. 
./ 8q. 


—— grade grade yr. 
6 


After 
tion (6 mo. 


s &8 BE 


Good 
Good 
Excellent 
Poor 


S 


10 2.5 


teriolar resistance. It would be of interest to cor- blood flow through the lung and the magnitude of 
relate capillary engorgement, interstitial edema and pathologic changes in the lung. This poor correlation 
Taste 3. Data in Cases with Normal or Slightly Elevated Pulmonary Arteriolar Resistance before Valvulotomy. 


Patient Sex Ace Time or Put uo- Put uo- Putmo- Estimatep Artentat Cuances Cuances Duration 
Drrraui- nary Ar- NARY NARY- Inpex Oxyoren 
NATION Aurrav vun 
Pressure ARPA 
Pressure 
mm./Hg. mm./Hg.  liters/ 
min./sq. 


3.6 


2 
$8 88 #88 28383 #88 32 38 


16 1.7 Poor 


emphysema with pulmonary arteriolar resistance, but suggests that vasoconstriction within the lung may be 
not enough is known concerning artifacts introduced an important factor in producing pulmonary hyper- 
by the varying conditions under which the biopsies tension in mitral stenosis. The striking fall in pul- 


yr. 
L. B. F 23 
P| 2 24 3.8 1.3 99 | 
E.P. * 29 Before opera- 11 28 28 0.9 92 2 3 3 
tion 
After opera- 7 25 2.9 0.8 % 
tion (5 mo.) 
M.V. F 33 - opera- 18 33 1.3 0.2 90 3 3 10 
ion 
After 1 14 13 1.5 0.6 % 
tion (9 mo.) 
J.B. M 50 = Before opera- 19 24 1.9 0.5 90 4 2 b 
tion 
After ra- 16 21 1.8 0.6 8h 
tion 19 mo. 
Average 92 opera- 14 ** 2.4 0.6 * 2.5 2.3 6.3 
ion 
After opera- 0.8 1 
tion 
ResuLts 
meter 
H.D. F Before opera- 3 26 ; 2 15 
tion 
After ra- 1 14 Good 
tion (6 mo. ) 
F.LaV. F 32 Before opera- 4 28 2 2 6 
tion 
After * 2 14 Excellent 
tion (5 mo.) 
R.H. M 41 Before opera- 10 25 2 2 3 
tion 
After ra- 8 19 Cood 
tion (5 mo. 
R. T. F 42 Before opera- 5 28 1 3 25 
tion 
After opera- + 9 (00d 
tion (7 mo. ) 
MA. F 45 Before opera- 2 25 2 2 2 
tion 
After opera- 1 11 Excellent 
tion (6 mo.) 
C.J. F 37 Before opera- 2 17 1 2 10 
tion 
After ror 2 0 Poor 
tion (22 mo. 
R.S. M Before opera- 1 29 2 2 3 
tion 
After 1 15 Excellent 
tion (6 mo. 
M.A. M 27 Before opera- 6 24 2 1 5 
tion 
After opera- 9 
tion 128 mo. ) 
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monary arteriolar resistance observed in some pa- 
tients after operation is in keeping with this hy- 
pothesis. No correlation whatever was found be- 
tween the pulmonary arteriolar resistance and large- 
vessel changes (over 100 microns), hemosiderosis, the 
presence or absence of atrial Aschoff bodies, pulmo- 
nary capillary pressure, mitral-valve area, arterial 
oxygen saturation, age of patient or duration of 
symptoms. 

Consideration of the two groups of patients pre- 
sented in Tables 2 and 3 in whom pos tive stud- 
ies were made emphasizes the fact that marked ele- 
vation of pulmonary arteriolar resistance is reversible, 
despite striking pathologic changes in small pulmo- 
nary vessels or alveolar walls if an adequate valvulot- 
omy can be accom 

When cardiac-catheterization data are compared 
with structural changes seen in lung biopsies the ques- 
tion arises whether the biopsy is representative of 
pathologic abnormalities in the lung as a whole. Four 
of the 50 patients in this series died after surgery. In 
these cases there was an excellent correlation of the 
biopsy with autopsy studies of the lung. 


Summary AND CONCLUSIONS 


The pathologic changes in lung biopsies are cor- 
related with car tion data in 50 pa- 
tients operated on n for mitral stenosis. 

The lack of a close agreement between the degree 


TUBERCULIN HYPERSENSITIVITY — ROBINSON ET AL. 


of elevation of resistance to blood flow through the 
lungs and the magnitude of pathologic changes in the 
lungs suggests that vasoconstriction within the lungs 
may be an important factor in producing pulmonary 
hypertension in mitral stenosis. 

Mitral-valve surgery in patients with severe pul- 
monary hypertension, whether or not they show 
marked structural abnormalities in the lung, may re- 
sult in a striking fall in pulmonary blood pressure and 
a most satisfactory clinical result. 


REFERENCES 


5.» and Singur, of pulmo- 
in selection of patients valve sur- 
2. tie, Ms, Fariacel, C. J. HL, and Blake, H. A. 
correlation of lung biopsies in 


1. Welch, K. J., 


#1, 
7 


2 
sm 
15 
2 


be iss, of 
0 . Lung biopsy in mitral stenosis. J. Clin. Path. 6: 


mitral stenosis, Proc: tap 


ISO 


TUBERCULIN HYPERSENSITIVITY IN TUBERCULOUS INFANTS TREATED WITH 
INIAZID* 


Artuur Rosinson, M. D., MarveTHet Meyer, M. D., AND GarpNerR Mipp.esrook, M.D.§ 


DENVER, COLORADO 


crease of skin tuberculin hypersensitivity in 4 

tuberculous infants during isoniazid therapy, and to 

discuss the possible implications of this phenomenon. 

Nine other cases are presented in which the hyper- 


The group of cases in which tuberculin hypersen- 

sitivity was greatly diminished is described in Table 1. 
All 4 of these patients were under two years of age, 
were found to have positive skin reactions to old 
tuberculin (definitely positive Mantoux reactions to 
1:1000 dilution) on contact examination and had 
*From, the National Jewish Hospital and the University of Colorado 

part by United States Public Health Service, Grant 


normal roentgenograms of the chest. They were all 
treated with isoniazid alone in dosage of 8 mg. per 


97 Tuberculin Test from. “Positive” 
Negative” in Patients on Isoniazid.* 


Taste 1. 


Ace at Bruix Periop on Isontazip 
or TREATMENT CONVERSION TO 


ges ~ } 


Streptomycin received along with isoniazid. 

kilogram of body weight per day. All patients be- 

came negative to old tuberculin in 1:100 dilution. 
The second group, of 2 patients (Table 2), was 
similar clinically to the first, but these infants, at the 
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end of five and six months of therapy, 
were still test sensitive to old tuberculin in 1: 1000 


dilution. 

Finally, the third group, of 7 patients (Table 3), 
all with positive reactions to old tuberculin and with 
abnormal findings in roen of the chest, re- 
mained positive to a dilution of 1:1000 despite at 
least seven months of isoniazid at the same dosage 
level. 

Testing was done with freshly prepared, standard- 
ized old tuberculin that had given satisfactorily pos- 
itive reactions in other patients with tuberculosis. 
positive to negative were tested with 1: 100 dilution 


Taste 2. Patients without Reversion of Tuberculin Reac- 
tion on Isoniazid.* 


Patient at Onset Pratop on Isontazip 
at Last 
Tuseacuun Test 

mo. mo. 

B. N. 6 5 

B.B. 27 6 

. contact f without evidence 

per day 

of tuberculin prepared within a week of use. The 


culin diluted with a neutral te buffer, a ma- 
terial that has been satisfactorily used at National 
Jewish Hospital for many years. 


Discussion 


It has not previously been reported that tubercu- 
lous human beings treated with antimicrobial agents 
can become skin-test negative to 1 mg. of old tuber- 
culin. In our this occurred within less 


the chest at the time of initiation of therapy. Among 
7 infants who had roentgenographic evidence of chest 
disease, no great loss of skin hypersensitivity to tuber- 
culin was encountered during similar or longer pe- 
riods of treatment. 

Since the advent of the use of antituberculous 
drugs a decrease in the skin hypersensitivity to tuber- 
culin has been noted in laboratory animals during or 
after treatment with either streptomycin or isonia- 
zid. 

Conflicting reports have been published regarding 
the changing tuberculin test in human beings treated 
with streptomycin. Barnwell et al.“ observed no 
change in the tuberculin sensitivity in 223 adult pa- 
tients treated with streptomycin. Wetterwoldꝰ noted 
a diminution of the tuberculin reaction in 65.8 per 
cent of 79 tuberculous adult patients on streptomy- 

have been presented regarding 
dn hypersensitivity to tuberculin in 
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tuberculous adult human beings with reinfection 
tuberculosis treated with isoniazid. Nobile and 
Biondi,’ observing the tuberculin reactivity in 35 
patients during isoniazid therapy, found an increase 
in sensitivity soon after initiation of treatment, fol- 
lowed by a decrease in sensitivity after five or six 
months in about two thirds of the patients showing 
clinical and roentgenographic improvement. Only 
a fourth of the patients who did not improve ex- 
hibited this change. Furthermore, only in a few 
cases did the decreased reactivity to tuberculin 
reach a point below that present before treatment. 
Hewell and Suyemoto* observed a significant trend 
toward decreased sensitivity to tuberculin (PPD-S) 
after one or two months of isoniazid treatment in 
352 cases, followed by a later increase in sensitivity. 
Criep and Levine® found no change in the tuberculin 
reaction in a series of tuberculous patients treated 
with isoniazid for only a month. 

From the experience reported above, it seems 
that marked decrease or reversion of tuberculin hy- 
persensitivity is more likely in primary tuberculosis 
with a minimum of involvement, as shown by the ab- 
sence of abnormal roentgenograms of the chest in 
the patients who did become skin-test negative to 
1 mg. of old tuberculin. 

Concern has been expressed“ over the possibility 
that the specific acquired resistance against sub- 
sequent exogenous reinfection that is conferred by 
Taste 3. Patients with X-R 


Evidence of Tuberculosis 
without Reversion of Tuber 


in Reaction on Isoniazid.* 


Patient Ace at Onset on Isontazip 
— Test 
mo. mo. 
J.J.t 8 12 
D. W. . 5 17 
W. T.. 6 16 
G. W.. 9 i 
J.A.t 12 8 
5 


V.A.t 7 
M.H.+ 1 7 


Dosage of 8 mg. per kilogram of body weight per day. 
Streptomycin received along with isoniazid treatment. 


primary tuberculous infection may be lost as a re- 
sult of therapy so effective as to cause complete loss 
of tuberculin hypersensitivity. It is well known that 
the tuberculin hypersensitivity and, probably, the 
specific acquired resistance conferred on human 
beings by BCG vaccination are by no means per- 
manent. This fact per se is not considered a valid 


contraindication to BCG vaccination. By the same 
token the application of chemotherapy in primary, 
uncomplicated tuberculosis cannot justifiably be with- 
held, in spite of the possibility that such treatment 
will so successfully overcome the infection as to oc- 
casion complete loss of hypersensitivity and immu- 


| 
material used was Lederle’s concentrated old tuber- 
than eight months in 4 out of 6 infants who pre- 
sented no roentgenographic evidence of disease in 
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nity. Indeed it may be suggested that such persons, 
after such effective treatment, might be vaccinated 
with BCG. Or, if reinfection occurred, they could 
again be given chemotherapy. 

SuMMARY 


Reversion of the tuberculin skin test in 4 infants 
treated with isoniazid for less than eight months is 


reported. This had previously been ob- 
_ served only in laboratory animals. 
REFERENCES 


CARCINOMA IN SITU — FENNELL AND CASTLEMAN 


3. sad Welle 


MEDICAL PROGRESS 


CARCINOMA IN SITU* 
Rosert H. FeNNEeELL, In., M. D., Benjamin CastLeman, M. D. 


NDER the term carcinoma in situ, Broders,’ in 
1932, described a group of lesions characterized 
by the appearance of certain abnormal types of cells 
within the normal confines of the epithelial layer. 
These cells manifest in appearance or in behavior var- 
ious features that are characteristic of the cells of 
— tumors. They may entirely replace the 
rable 


but they do not 
membrane and invade underlying tissues. The ma- 
jority of these lesions were considered for many 
years to be “precancerous.” Today, the preponder- 
ance of opinion is that they are a form or stage of 
actual cancer, as the name carcinoma in situ and its 
synonyms, intraepithelial and noninvasive cancer, 
indicate. Since there are no characteristic symptoms 
or physical findings, the diagnosis of carcinoma in 
situ is entirely a histologic problem; hence, the prob- 
lem has entered the domain of the pathologist. 

The development of exfoliative cytology made 
available a method for detecting cancer that had not 
yet become grossly evident. Thus, many asympto- 
matic lesions, especially of the uterine cervix, proved 
to be carcinoma in situ. 

In an attempt to evaluate reports of carcinoma in 
situ, which have now been described in many dif- 
ferent locations, it is immediately obvious that there 
is a wide variation in lesions so called. Poor 
graphic reproductions further handicap the critical 
reviewer, The difference between serial section, step 


F the departments of Pathology, Harvard Medical School and 
the Massachusetts General 


section and the serial-block examination is not appre- 
ciated, and this is of vital importance when one is 
evaluating the presence or absence of carcinoma in 


situ after therapy because there is usually no grossly 
visible lesion. 


of the presentations that form the basis for present 
ideas on the subject is Schauenstein’s? paper, pub- 
lished in 1908. He described 4 cases with similar 
epithelial abnormalities of the uterine cervix, 1 with- 
out invasion and the other 3 representing stages from 
minimal invasion to an advanced carcinoma. It 
was Rubin,“ however, who first used the term car- 
cinoma in situ in 1918, although he had described 
2 similar cases in 1910.* 

Since most of the reports in the literature per- 
tain to lesions in the uterine cervix, it is appro- 
priate that a large part of this progress report should 
be devoted to a consideration of the disease in this 
organ. 


Urerine Cervix 


As noted above, the earliest papers pertaining to 
carcinoma in situ dealt with its involvement of the 
uterine cervix, as have most reports since then. We 
have found well over 2500 cases reported as squa- 
mous-cell carcinoma in situ of the cervix. Most of 
these have appeared in the past decade. Although 
Schauenstein! and Rubin“ described what they ap- 
parently considered noninvasive carcinoma, Schiller 1 
widely quoted, advocated the diagnosis of early cervi- 
cal carcinoma, maintaining that carcinoma could be 
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BOSTON 
Although Broders“ deserves credit for emphasizing 
the importance and popularizing the concept of car- 
cinoma in situ, one of the earliest and most lucid 
+F „instructor in „ Harvard Medical School, and as- 
inical of „ Harvard Medical School; chief, De- 


diagnosed without the presence of invasion. Later 
Smith and Pemberton“ and Schiller’ showed that 
this lesion ‘might be followed by invasive carcinoma 
and considered that this sequence supported the idea 
that this was truly preinvasive carcinoma. 

Since there are no gross or clinical features char- 
acteristic of carcinoma in situ.“ exfoliative cytology 
has been responsible for the high prevalence of diag- 
nosis of carcinoma in situ during the last decade.“ 
Papanicolaou’ pioneered the use of this method of 
detecting malignant lesions, and many laboratories 
now use his technic, his criteria and his terminology. 
Hundreds of reports of the use of cytology have ap- 
peared in the past eight years; many of them de- 
scribed patients who gave no clue to the presence of 
carcinoma but whose vaginal or cervical smears con- 
tained tumor cells and whose biopsies of benign ap- 
pearing cervixes showed carcinoma in situ. For ex- 
ample, Nieburgs and Pund“ studied cervical swabs 
from 10,000 patients, and of 185 histologically con- 
firmed positive reports, 68 were preinvasive carci- 
noma. They further described specific cells with car- 
cinoma in situ that were found in 71 smear prepara- 
tions; 57 of these patients were proved to have carci- 
noma in situ, and 4 had invasive cancer. Reagan“ 
also described the cell characteristic of carcinoma in 
situ but emphasized the fact that the same cell is seen 
in invasive squamous-cell carcinomas; these cells, 
1 should be recognized as neoplastic but are 

ic of carcinoma in situ. The ex- 
— cytologist should be as accurate in detecting 
carcinoma in situ as in detecting invasive carci- 
noma"; the smear will be positive even when only a 
small focus of tumor is present. However, the smear 
is only one diagnostic procedure and should always 
be confirmed by histologic examination before 
therapy is begun. 

Microscopically, squamous-cell carcinoma in situ 
of the cervix bears only superficial resemblance to 
the normal stratified squamous epithelium. The loss 
of normal stratification is a constant and essential 

. The presence of large nuclei high in the 
epithelium and the scant cytoplasm give a crowded 
appearance, and the normal picture of shrunken nu- 
clei and abundant cytoplasm in the superficial cells is 
lacking. Nuclear changes are most striking: the 
chromatin pattern is coarse, and nuclei are large and 
vary in size and shape. Mitoses may be frequent 
and occur high in the epithelium. One pattern often 
seen is that of spindle-shaped cells that tend to be 
uniform in size and arrangement, but generally 
there is ism and irregularity of arrange- 
ment of cells. Epithelial pearls are rare in carcinoma 
in situ and when present should make one suspicious 
of invasive carcinoma.“ There is very little or no 

in the cells in carcinoma in situ — hence, 
the positive Schiller test. 

Schiller“ described an oblique line that sharply 
delineated the normal epithelium from the carci- 
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noma in situ. This line is formed by extension of 
the lesion under the normal epithelium as it grows. 
This feature is commonly seen, but its absence cannot 
be used as a criterion against the diagnosis. Gurski, 
Beaver and Nelson*' found the line“ in only half 
their cases. Frequently, the transition from normal 
tissue to carcinoma in situ is gradual, taking place 
over a width of several millimeters or even several 
centimeters. 

Involvement of endocervical glands is 
Reagan and Hicks** found it in 91 of 1 
Ulfelder®* in 36 of 39 and Huey et al.** in 65 of 71. 
Younge, Hertig and Armstrong“ and Pund and 
Blumberg® considered it a criterion of extensiveness 
of the disease and, therefore, of therapy. We have 
found involvement of the glands in such a high per- 
centage of cases that we believe it is of doubtful 
value in this respect, especially if interpretations are 
made from biopsy specimens. In 1 case the only focus 
in a serially sectioned cervix was in a gland.“ The 
Johns Hopkins group for many years believed that 
involvement of the endocervical glands indicated in- 
vasion,”*:** but more recently they have reversed their 
stand.“ We take strong exception to the concep- 
tion of involvement of the glands as invasion. The 
lesion is still confined to a natural surface; so long as 
the growth is within the gland lumens and the lym- 
phatic and blood vessels are not accessible, there is no 
danger of metastases. In a small group of cases 
studied for early invasion, invasion occurred as com- 
monly from the surface as from the glands.*° 

Multiple independent foci of carcinoma in situ 
in the cervix have frequently been described. Al- 
though serial-block studies have disclosed two or 
more independent foci of carcinoma in as high as 
50 per cent of one group studied,“ Foote and Stew- 
art,“ in 27 cases studied by serial blocks, found two 
unconnected areas of tumor in only one 
Our experience a more closely that of Foote 
and Stewart; with the serial-block technic independ- 
ent foci of tumor are uncommonly seen, and appar- 
ently separate foci are often found to be the exten- 
sions of serpiginous borders of carcinoma in situ when 
serial or step sections are examined. 

The extent of the disease has been shown dia- 
grammatically in papers by Foote and Stewart“ and 
by Gusberg and Moore.’® Although Foote and Stew- 
art considered carcinoma in situ primarily a disease 
of the portio with secondary involvement of the en- 
docervix, the large majority of reports indicate that 
it is primarily an endocervical disease with secondary 
portio involvement. For example, in the 
last four reports cited, of 184 cases only 27 involved 
the portio. We agree with Pund and Blumberg? that 
carcinoma in situ should be thought of as an endocer- 

Carcinoma in situ may spread in all directions and 
yet may not become invasive. Frequently, the lesion 
completely encircles the cervix and extends up the 


common. 
100 cases, 
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canal. It may even line the endometrial cavity and 
extend into the tubes and still remain intraepithe- 
lial.“ 87 The vagina may also be involved, and Wes- 
pi®® described a case in which the carcinoma in situ 


These data lead to the practical matter of deciding 
where to obtain the biopsy specimen. The report by 
Foote and Stewart“ indicated that a one-point biopsy 
from the anterior or posterior lip would have detected 
the lesion in only 13 of the 27 patients; if two points, 
anterior and posterior, were biopsied, 20 would have 
been positive, and if four points were biopsied, 25 of 
27 would have been found. Howard et al.,“ in their 
study of 14 cases, stated that only two of the orig- 
inal single blocks taken from the extirpated cervix 


the Schiller test to determine the proper site to biop- 
sy, and for the biopsy to include both the squamous 
epithelium of the portio and the columnar epithelium 
of the endocervix. 

Much emphasis has been placed on the value of 


out invasion before it can be assumed that the lesion 
is intraepithelial. The technic seems to have no real 
value. We believe that, before one can diagnose 
carcinoma in situ of the cervix, the minimum diag- 
squamocolumnar junction at four different points 
around the cervix, and a curettage of the endocervi- 
cal canal. It is essential to know first that carcinoma 
in situ is present and secondly that an invasive car- 
cinoma is not present. 


plasia and thence to carcinoma in situ. Meyer,** on 
the other hand, was strongly opposed to the concept 
of its origin from reserve cells. In our experience 
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there has always been a connection with the squamo- 
columnar junction though apparent transformation 
from reserve cells can sometimes be seen. 


Evidence of Progression to Invasive Carcinoma 


It seems unquestionable that carcinoma in situ can 
progress to an invasive carcinoma. Younge et al.“ 
deliberately followed a patient to establish the bio- 
logic potential of this histologic lesion; carcinoma de- 
veloped in eleven months in the area of the original 
biopsy. Stoddard“ accepted 42 cases as examples of 

to invasive carcinoma, but thought some 
of the cases were still in endocervical glands rather 
than truly invasive. The interval varied from ten 
months to thirty-seven years and a nine years. 
Kottmeier“ accepted 46 cases and added 12 of his 
own. The exact number is immaterial, whether it 
is 50 or 100 cases or even 500; carcinoma in situ does 
progress to frank carcinoma, but the figure of 50 or 
500 cases gives no clue to the frequency of this phe- 
nomenon. Of the thousands of cases of squamous- 
cell carcinoma reported in the past forty years, such 
a small number as 58 cases of carcinoma in situ with 
subsequent invasion should make one reluctant to 
make sweeping generalizations. 

It is important to bear in mind certain points in 
analyzing past reports. In the first place clinically 
evident cervical cancer appearing a short time after 
A positive biopsy of carcinoma in situ means 
that the patient was inadequately studied; for ex- 
ample, Limburg's““ 2 patients with cancer two and 
four months after the diagnosis of carcinoma in situ 
cannot be accepted. Secondly, the histologic changes 
should meet certain minimal criteria before being 
called carcinoma in situ if one is to evaluate its po- 
tentialities; the gradual transition from normal to 
atypical epithelium to classic carcinoma in situ can 
be seen in a single cervix or can be reconstructed by 
a collection of different specimens — where to draw 
the line is a most important and omnipresent ques- 
tion. Thirdly, invasive cancer may run a course, 
and the report of Taylor and Guyer,“ often cited as 
carcinoma in situ going on to invasive cancer, was 
shown to be invasive on further sectioning of the ini- 
tial biopsy. Fourthly, the retrospective type of study, 
confirming the to invasive cancer, 
not take into account the fact that if carcinoma in 
situ does regress it would not be detected by that 
kind of review; the patients had cancer, or they 
would not have been so studied. 

A small group of patients with proved carcinoma 
in situ received no treatment, and cancer did not 
develop. Stoddard“ accepted 9 of these cases as 
bona-fide examples though 1 patient still had carci- 
noma in situ six years and eight months later. Of 
Petersen’s®® 54 cases 16 apparently regressed. Kott- 
meier’s*’ series of 114 cases of carcinoma in situ, 
found by review of material at the Radiumhemmet 
in Stockholm, is very pertinent. Fifty-nine patients 
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occasional recurrence in the vaginal apex after hys- 
terectomy*** but is no indication of invasion or 
berg® emphasized the value of endocervical curet- 
tage; in a series of 84 patients, curettings contained 
carcinoma in situ in 11 that would otherwise have 
been missed. Younge* made a plea for the use of 
examination. The pathologist must examine 
this completely by multiple blocks, or there is no ad- 
vantage over multiple-point biopsy. Novak“ has 
spoken in favor of the “surface” biopsy, and it is true 
that the layer of carcinoma in situ often can be re- 
moved with ease; however, other biopsies that in- 
clude subjacent stroma must then be done to rule 
Histogenesis 
Stoddard accepted two types of origin for carci- 
noma in situ: one from portio epithelium usually at 
the margin of an endocervical ectopia, and the other 
from the endocervical subcylindrical basal cells or 
what are called reserve cells. Pund and Nieburgs“ 
illustrated diagrammatically how they believe that 
the lesion develops from the reserve cells, either di- 
rectly or by transformation to squamous-cell meta- 


received no treatment, and after five years 45 were 
free of clinical evidence of disease; 23 were alive and 
well after ten years. One of us (R.H.F.) has seen 
some of the slides from Kottmeier’s laboratory show- 
ing typical carcinoma in situ. This gives a more en- 
couraging outlook concerning the biology of the le- 
sion even though in an unknown number of these 
cases invasive cancer may ultimately develop. 


Attempts at statistical proof of the relation of car- 
cinoma to invasive carcinoma have been made.“ 81 
These have been principally based on a comparison 
of the “incidence” of carcinoma in situ to the “inci- 
dence” of invasive cancer, and on the fact that the 
difference in the average age of patients with both 
types is in the range of what has been found to be 
the latent period before carcinoma in situ becomes 
invasive. Superficially, this evidence seems convinc- 
ing but Dunn“: pointed out the fallacies in these con- 
clusions. One of his important points concerns the 
misuse of the words “incidence” and “prevalence.” 
He defines “incidence rate” for a disease as, “The 
rate of development of new cases of that disease in 
a defined population (usually one that is geographi- 
cally circumscribed) in a designated time interval 
(such as year), expressed in some convenient popula- 
tion unit, such as per 1000 or per 100,000,” whereas 
“prevalence rate” is “the proportion of a population 
having the disease at or in a specified time e 
in units of that population as just indicated.” To 
illustrate his points Dunn arbitrarily assumed that all 
carcinoma in situ progresses to invasion and has a 
duration of five years and that the presymptomatic 
invasive carcinoma is of two years’ duration. He 
showed by means of tables that after the first five 
years, the prevalence of carcinoma in situ was five 
times the incidence of symptomatic invasive cancer 
since all cases of carcinoma in situ accumulate as new 
tumors develop each year — that is, the cases in 
which carcinoma in situ has just developed, together 
with those in which it has been present one, two, 
three and four years, would all be found in a survey. 
The incidence could be determined by rescreening of 
the same population. 

The evidence cited concerning the younger age of 
patients with carcinoma in situ is also refuted by 
Dunn. No significant data are available on the age- 
specific incidence or prevalence rates. Nieburgs** had 
some data on this matter, but these were not entirely 
free of selective factors. The discussion and accom- 
panying table emphasized the impossibility of meas- 
uring the duration of carcinoma in situ from mean 
ages of the different groups. 

Dunn“ considered the fundamental questions to be, 
What percentage, if not all, of carcinomas in situ of 
the cervix are destined in time to become invasive? 
What percentage, if not all, of invasive cervical car- 
cinomas begin as carcinoma in situ? What is the 
average duration of carcinoma in situ of the cervix, 
and how much time variation is there around this 
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mean duration? It is hoped that answers will be 
forthcoming from the survey now being done in 
Memphis, Tennessee. Much can be learned from 
Dunn’s paper. It is an important contribution. 


Pregnancy and Carcinoma in Situ 


Epperson et al.,“ in 1951, reported 5 cases of car- 
cinoma in situ of the cervix discovered during preg- 
nancy, in which without treatment the cervix re- 
verted to normal during post-partum follow-up study 
as determined by biopsies. Although the 
diagnoses in these cases were confirmed by “well- 
known pathologists,” their one photograph is not con- 
vincing. Nesbit and Hellman“ added 2 cases. They 
expressed a reluctance to make the diagnosis of car- 
cinoma in situ in pregnancy. Schleifstein®* doubted 
the validity of the diagnosis in pregnancy, and Her- 
tig? stated that he does not make the diagnosis of 
carcinoma in situ in a pregnant patient. 

Conversely, Greene and his associates“ and Peck- 
ham et al.“ reported a total of 19 cases in which car- 
cinoma in situ seen during pregnancy persisted. Only 
3 of the cases, however, seem to be characteristic, the 
others demonstrating merely degrees of atypism in 
both ante-partum and post-partum specimens, Mul- 
len and Foraker“ reported a case with biopsies at the 
fifth and seventh months of pregnancy, a conization 
six weeks post partum, a biopsy at six months and a 
total hysterectomy at seven months. These tissues 
were studied by serial blocks and multiple sections. 
Slides were submitted to 5 different pathologists, all 
but 1 of whom agreed that carcinoma in situ was 
present in one or more biopsies and all of whom 
agreed that the hysterectomy specimen showed only 
basal-cell hyperactivity. Mullen and Foraker“ sug- 
gested that the patients of Greene et al. were not 
followed long enough post partum for the lesion to 
regress as apparently happened in their case. In a 
superbly illustrated paper Hamperl, Kaufman and 
Ober“ reported studies on the cervixes of 361 preg- 
nant women and found 9 cases of carcinoma in situ 
or early invasive carcinoma, the latter of which they 
called “microcarcinoma.” They concluded that the 
lesions do not regress so quickly, but expressed doubt 
that all progress to invasive cancer. 

We believe that the histologic changes of carcinoma 
in situ, if seen during pregnancy, should be diagnosed 
as carcinoma in situ. If the lesion does regress it is 
further evidence of lack of knowledge concerning 
this lesion. 


Treatment 


Surveys conducted by Hoge,“ who polled 70 lead- 
ing gynecologists, indicated that treatment varied 
from conization, cervical amputation, vaginal hyster- 
ectomy, total hysterectomy with and without bilateral 
odphorectomy, radiation and Wertheim’s procedure, 
to radiation plus radical surgery. Many replies indi- 
cated that therapy varied with the age of the patient. 
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Carter et al.“ gave the results of a questionnaire con- 
sisting of 6 problem cases with histologically proved 
twenty to sixty-two years. It was most 

see the large percentage of physicians who — 
conservative management, with preservation of re- 
productive power in the younger women. With in- 
ereasing age hysterectomy became the treatment of 
choice, and in older patients the tubes and ovaries 
were also removed. 

Carter et al. preferred operative treatment to 
radiation in all age groups. They favored vaginal hys- 
terectomy, and did not consider that radical hyster- 
ectomy and radical pelvic lymphadenectomy were 
indicated for any patients with carcinoma in situ. 
Galvin and TeLinde* treated their patients with total 
hysterectomy and spared the ovaries; the hysterec- 
tomy was more extensive than the usual one, includ- 
ing more parametrial tissue and a l- cm. vaginal cuff. 

Younge®™ advocated conservative treatment espe- 
cially in young women in the childbearing age. He 
cited 23 cases treated by conization, with no evidence 
of disease three to fourteen years later, and 6 others 
cured by biopsy as judged by negative serial section- 
ing of excised cervixes. Of 14 not cured by coniza- 
tion, subsequent hysterectomy did cure the patient 
though the operation was delayed as long as fourteen 
months. Carter et al. are following 21 of 126 gyneco- 
logic patients and 12 of 25 obstetric patients with no 
more active therapy than multiple-punch or cold- 
knife cone biopsies for diagnostic purposes. 

In more recent reports a tendency away from radi- 
cal therapeutic measures is evident. This seems to be 
the obvious approach as more is learned of the slow 
progression, and possible regression, of this lesion and 
it is appreciated that simple procedures may be cura- 
tive. For example, among the cases reviewed by us in 
the literature, there were 115 hysterectomy specimens 
in which no carcinoma in situ was found after biopsy 
alone (not conization) ; some of these specimens were 
examined by serial section. At the Massachusetts Gen- 
eral Hospital a small group of patients with proved 
carcinoma in situ are being followed closely without 
treatment; vaginal smears and biopsies are taken 
periodically, and some smears have become negative. 

(To be concluded) 
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DISAPPEARANCE OF DIABETES 
INSIPIDUS AFTER PROGRESSIVE AND 
COMPLETE DESTRUCTION OF THE 
PITUITARY GLAND BY METASTATIC 
CARCINOMA* 


H. Cuestey Decker, M. D., 
Joun M. Merepirn, M. D., AN 
Joun I. THORNTON, M.D.§ 


RICHMOND, VIRGINIA 


M ETASTATIC tumors in the brain occur in ap- 
proximately 5 per cent of all fatal cases of can- 
cer, according to Willis.“ A survey of 3946 consecu- 


Metastatic lesions of the pituitary gland are most 
uncommon but are not considered rare, for the medi- 
cal literature is well documented with isolated cases 
over the past thirty-eight years. In Willis’s series the 
most common source was primary carcinoma of the 
breast, the lung being second in frequency. In many 
cases, as in the one reported below, the primary car- 
cinoma of the lung is unsuspected clinically, and the 
ture. Almost always the metastatic growths in the 
pituitary gland recorded in the literature occupy the 
posterior lobe; metastases in the anterior lobe are ex- 
ceedingly rare.“ In many cases, as the posterior 
pituitary gland is destroyed by the invading tumor, 
symptoms of disturbed pituitary function take the 
form of diabetes insipidus with polyuria and excessive 
thirst, but a functioning anterior pituitary lobe must 
be present.“ Several clinicians and investigators 
*From the of Internal. Medicine, Neurological Surgery 


and Pathology, of Virginia. 
Member, Visiting Staff in Internal Medicine, Medical College of 


Virginia. 
chief, 


have advanced the theory that, with extension of the 
tumor from the posterior to the anterior lobe, the dia- 
betes insipidus will disappear. “ Three of them 
stated that this had been observed clinically, but 
failed to refer to specific cases.*'*"* Actual case his- 
tories demonstrating this phenomenon are extremely 
rare; in fact, we were able to locate only 1 in the 
medical literature in the past thirty-eight years, this 
being the case of Simmonds" reported in 1914 and 
later referred to by Piney and Coates“ in 1924. In 
the case presented below this unusual and rare 


clinicopathological finding was also present. 


the Richmond Eye and Throat Hospital on 
27, 1953, with the chief — of bilateral blindness, 
anorexia and generalized weakness. 

eyes had been examined for a of years 

thalmologist, and in 1947, both eyes 
acuity, On January 26, 1952, he 4. seen at — sf home 

— bm of generalized weakness a of energy; 
he was voiding at frequent intervals during the day, and 
hourly nocturia was present. The urine contained no sugar. 
On January 29 the diagnosis of diabetes insipidus was made, 
and he was given an ampoule of Pitressin daily, by intra- 
muscular injection, for 3 days. The greatly de- 
creased under this therapy. e drug was discontinued for 
the next 5 days, when symp recurred; the diagnosis of 
diabetes — eh peg ed. Pitressin in oil was started 
on February 5 and was continued = a 
poule every other day until March 1 
take the drug, which he thought was 3 
urther medication was given until March 24, when both 
visual fields appeared to be entirely normal. Vision was 
20/20 in the right and 20/30 in the ‘eft eye. The only ab- 
normality noted was that the left pupil was slightly 
than the right. On March 25 x-ray examination 
a skull of normal general a _r- The position of the 
— wl body tended to excl ineal tumor. There was 


change 
was not sufficient to suggest a positive diagnosis of pituitary 
Apel 7 the patient complained of being very weak 


and the polyuria had returned to some degree, no Pitressin 
having been taken for 2 weeks; —— iy the — was 
not as severe as when it was first noticed in He 


refused to enter a hospital for further studies . X — 

He was seen, thereafter, at irregular intervals at his home. 
No further Pitressin was given after the last * on 
March 24, isappeared and never 
returned. 


On 2 occasions in vity of the urine 
at 1812 — te February, 1953, the 
nation fom vision of the 

failed to do so until April 24, when the vision in his right 
eye was recorded as 20/25, and that in the left as less than 
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Case Report 
retived businessman, was admitted to 
tive autopsies by Earle* suggests that metastatic brain 
tumors are more common than primary intracranial 
tumors in the adult male. 
Instructor i „Medical of Virginia; resident in 
— N. of Viale 
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10/200. 


There been a weight loss of pew ok 
4.5 kg. in the past 6 months. 
di 


— the next 20 years. Ae had ted x-ray 
studies during this time, the last (in A 3 showing 
extensive scarring of the duodenum tion 


Since that time, he had had relatively little trouble with his 
ulcer. In September, 1949, he was given electric 
treatments for involutional melancholia ; however, he failed 
to show much improvement. In April, 1951, 9 
from the rectum, with the pa 

of Grade 1 adenocarcinoma, without invasion of the ‘polyps 
stalk. In the following June he was treated in a men 

stitution for anxiety neurosis, type. 
conſused and 
a detailed history from 


The ture was 98.6 F., 


revealed a normal cell count and ein con- 


presen 
record, with an atrioventricular block and a QRS interval 
of 0.10 seconds seconds. An x-ray film of the chest showed healed 


on June 2, =p ty od of air was used, 
showed a suspicious lesion above and just posterior to the 


ual rise in tempera- 
e gradually failed, and died 


At autopsy, the sella turcica was widened and deepened 
to a diameter of 3 cm. There was slight erosion of the 
posterior clinoid processes. „ Se 
tumor mass, 3 cm. in diameter, rf} 7x 


ed epidermoid characteristics. A rim 
pressed anterior-pitui tissue was seen in the anterior 
portion of the tumor e findings suggested that the met- 
astatic lesion com ly the i 
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morphologically similar to that in the pituitary 
gland that was undoubtedly the N 
Additional findings comprised — 
scattered petechial hemorrha in the brain, bila 
healed apical tuberculosis and passive 2 of the 
e final anatomic diagnoses were carcinoma, epi 
dermoid we, of the superior-segment bronchus, left lower 
lobe, with metastases to the hilar lymph nodes and pituitary 
gland and subsequent pituitary 
emphysema of the lungs; anthracosis of the lungs; healed 
tuberculosis, right and left apexes of the lungs; healed 


pleuritis on the left; arteriosclerosis, „ moderate; 
congestion of the lungs, liver, and kidneys. 
Discussion 


The mechanism of diabetes insipidus is not com- 
pletely understood although an impressive amount of 
work has been done and much has been written about 
the subject. The secretion of the antidiuretic hor- 
mone of the posterior lobe of the pituitary gland var- 
ies continually with the current osmotic pressure of 
the arterial plasma. The production of the hor- 
mone is regulated by the nerve supply of the posterior 
lobe, which originates, for the greater part, in the 
supraoptic nucleus of the hypothalamus and passes 
down the pituitary stalk to the lobe.“ By acting di- 
rectly on the kidney tubules the antidiuretic hormone 
facilitates the reabsorption of water. Deficiency of 
this hormone will cause polyuria and diabetes insipi- 
dus only if the anterior lobe of the pituitary gland re- 
mains intact. Therefore, diabetes insipidus will re- 
sult by interference at any level with the functional 
integrity of the system outlined. 

The role of the anterior lobe in this symptom com- 
plex is poorly understood. It is generally agreed that 
the endocrine. regulation of water metabolism assigns 
some diuretic role to the anterior pituitary lobe by its 
stimulating effects on the adrenal cortex and by direct 
action on the renal function. Therefore, it is conclud- 
ed that, in the regulation of water metabolism, the 
hormones of the anterior and posterior lobes of the 
pituitary gland and the adrenal cortex constitute an 
interacting system.“ 

In 1914 Simmonds" observed a case in which a 
primary carcinoma of the mammary gland had given 
rise to a metastasis in the posterior lobe of the pitu- 
itary gland. Nine months before death, there was 
polyuria, which disappeared after a few weeks, At 
death the anterior pituitary lobe was extensively in- 
vaded by the tumor. % As mentioned above, this 
was the only other case that we could find in which 
the diabetes insipidus disappeared after invasion of 
the anterior lobe as proved by autopsy. Several fac- 
tors may account for this rare observation. With an 
enlarging malignant growth, the interval between on- 
set of the diabetes insipidus and death is usually short, 
— only a few weeks or month, — and little time is 
thus allowed to prove this theory by the intermittent 
use of Pitressin. In a case reported by Norman and 
Silliphant““ the polyuria developed a few months be- 
fore death and was controlled by the use of Pitressin. 
At autopsy the entire pituitary gland was involved. 
It is possible that if the Pitressin had been discontin- 


991 
of the retinal arter- 
de was increased in 
corrected to 20/20. 
, there was complete 

loss of vision in both eyes except for detection of strong 
light. He further complained of increasing weakness, espe- 
him. | was and thin, almost to the point of 
cachexia. The positive findings were limited to the eyes, in 
which there was complete loss of vision except for light 
perception. The pupils were fixed to light. The optic disks 
were well outlined, and the retina was pale, with a moder- 
ate amount of sclerosis. A complete neurologic examina- 
tion failed to reveal any further itive findings. 

The hemoglobin, white-cell count, fasting blood sugar 
and nonprotein nitrogen were normal. The blood Wasser- 
mann reaction and urinalysis were negative. The cerebro- 
spinal fluid — 
cification in the right upper lobe and in the a of the 
left upper lobe Ay a few calcifications in the — lobe. 
The heart was small, and the aorta arteriosclerotic. X- ray 
studies of the skull suggested erosion in the posterior and 
anterior clinoid processes of the sella turcica. There was 
slight calcification 2 cm. above the sella. Definite patho- 
a — was suggested, with the possibility of tumor or 
tu uloma in the i of the h alamus. X-ra 
nant type of basilar intracranial tumor. 

The night after the encephalogram was taken the patient 
went into a state of collapse, the blood pressure falling to 
40 systolic; however, this gradually improved over the next 
12 hours and was followed by 
ture to 102.5°F. on June 3. H 
diameter, filled with dark-brown fluid. Histologic examina- 
tion of the tumor showed a carcinoma with ly differ- 

invasion was noted. 

On dissection of the lungs a tumor, 5 cm. in diameter, 
was found in the wall of the superior-segment bronchus of 
the left lower lobe. There were metastases to the regional 
lymph nodes. Histological study revealed epidermoid car- 


ued in that case a few weeks before death, the poly- 
uria might not have been present at that time, since 
the anterior lobe was also involved, as proved at au- 


= been stated that complete hypophysectomy 
has never been known to produce diabetes insipidus.’ 
On the other hand Heinbecker and White“ have been 
unable to improve the polyuria in dogs, produced by 
complete removal of the entire neurohypophysis of 
the posterior pituitary lobe, by subsequent or simul- 
taneous removal of the anterior pituitary lobe. Thus, 
the exact role of the anterior pituitary gland in water 
metabolism is not completely understood, and fur- 
ther clinical and experimental study will have to be 
carried out before the entire picture is clear. 

It should be emphasized, from the neurosurgical 
standpoint, that even though x-ray examination of 
the chest before operation was negative, a broncho- 
genic carcinoma was found at autopsy. This is not 
an unusual clinical experience. Furthermore, the pa- 
tient’s age and generalized debility completely ruled 
out any surgical exploration, since he had Simmonds's 
disease with the other pituitary disturbances, 

SuMMARY 

A case is presented in which diabetes insipidus de- 
veloped as the result of a metastatic carcinomatous 
lesion from the lung to the posterior lobe of the pitu- 
itary gland. As the tumor later involved the anterior 
lobe, the diabetes insipidus disappeared. The mech- 
anism of diabetes insipidus in this rare clinical obser- 
vation is discussed. 
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IRIDECTOMY — A CENTURY OF 
PROGRESS 


Hepwice Haseccer, M. D.“ 
BOSTON 


ITHOUT doubt the middle of the nineteenth 
century was the golden age for ophthalmology, 
which suddenly arose as a science out of the dis- 
covery of a means of examining the inner eye. The 
invention of the ophthalmoscope by Hermann Lud- 
wig Ferdinand von Helmholtz in 1851 paved the way 
for a succession of new and more refined methods of 
diagnosis and treatment — especially of glaucoma. 
Among the brilliant workers of the period who 
made fundamental contributions to an understand- 
ing of glaucoma was Albrecht von Graefe, who dem- 
onstrated, in the period 1855-1860, the value of 
iridectomy in relieving raised tension in the hard, 
glaucomatous eye. The figure of this first German 
professor of ophthalmology stands out because he 
had vision enough to apply the new methods of ex- 
amination clinically and was thus able to reason 


clinical records of the pathologic visual field. 
from these pioneer activities there is hardly 
aspect of clinical ophthalmology upon whi 

not left his mark, and he has left behind him two 
monuments, which have i i 
passing years: the Heidelberger Ophthalmologen Ge- 
sellschaft (1857) and the Archiv fiir Ophthalmologie 


venous and arterial pulse in the retinal vessels, the 
extravasation in the choroid and retina and the in- 
creasing cupping of the optic nerve. In dramatic 
terms he related the history of a man of fifty com- 
plaining of “light flashes,” “fireballs” and great pain 
in his forehead, who could hardly see the movement 
of the examiner’s hand in front of his eyes. Having 
ascertained the existence of acute glaucoma with 
its bad prognosis and having tried the usual treat- 
ment Graefe came to the conclusion that “in a disease 


“Research fellow, Harvard School of Public Health. 
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from his observations more profoundly and to greater 
purpose than other clinicians of his time. From 
his investigations he laid the foundations of both 
a scientific and an applied ophthalmology.’ He was 
the first to apply to their full extent the principles 
of focal illumination in the clinical examination of 
the outer eye and funduscopy for exploring and in- 
terpreting the microcosm within. He was among the 
earliest exponents of transillumination for the detec- 
tion of tumors, the first to interest himself in, and to 
apply, the results of measuring the tension of the eye- 
ball by instrumental tonometry and the first to take 

The Spread of Tumors in the Human Body. St. 

1952. Pp. 255, 256, 293 and 294, 
Metastatic and pri intracranial tumors of adult 
path. & Exper. Neurol. 13:448, 1954. 

Metastatic carcinoma of hypophysis cerebri. Am. 
19-1221, 1954. 
nter-relationship between adrenal cortex terior 

(1854). 

In that journal he? described in a masterly way 
the symptoms of the congested glaucomatous eye, the 
hardness of the eyeball, the wide, dilated pupil, the 
anesthesia of the cornea, the low anterior chamber, 
the vascular changes in the subconjunctival veins, the 
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which constantly despises therapy a new measure 
should be applied.” “Numerous sad experiences in 
the past,” he added, “gave me the courage to under- 
take with this patient another treatment, and I went 
ahead to perform paracentesis of the anterior 
chamber; after the aqueous humor escaped, the iris 
and pupil were much clearer.” 

treatment, and the procedure is still valuable today 
in acute congestive glaucoma. Graefe taught that 
the sooner iridectomy is performed, the better the 
results, and that the incision should be as eccentric 
as possible, to remove the iris as far as its ciliary at- 
tachment. The more intense the symptoms, the more 
extensive the incision, he advocated, and aqueous 
should escape slowly. A year and a half’s experience 
permitted him to write: “I believe that iridectomy is 
of real benefit in the glaucomatous process, but it has 
its limits of indications as has every other surgical 
method.” This work anticipated the necessity for a 
filtering scar and inspired the effort of his pupil, 
Wecker,“ who undertook to find a method whereby 
permanent filtration of the imraocular fluid could 


at one time threatened his master’s classic method 
of basal iridectomy, in a lengthy monograph that 
remains a major contribution to the treatment of 


Another distinguished surgeon, Jacques Daviel, 
in some cases in the course of 


„ 


MEDICAL INTELLIGENCE — HABEGGER 


the first operations 
In a letter to the celebrated Haller, dated Septem- 
ber 30, 1761, he wrote as follows“: 


introduced the combined modified 


to extract a cataract. 


I took away one half of this membrane (the iris) i 
order to form an artificial pupil since the natural one 
been — ve been obliged to ta This is not the 


that I ha 
on this 


subject . . . [unfortunately, Deviel in 1762 before 

publishing them]. 

The honor of having performed 
cataract extraction after prelimi iridectomy 


ophthalmologists for years, but Graefe’s procedure 


has survived a full century as the preferred treatment 
of acute congestive glaucoma. 
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linear operation 
(1865), reducing infection after cataract extraction 
from 10 to between 5 and 2 per cent. This alone was 
reason enough for widespread acceptance. 

As for the place of iridectomy in the therapy of 
glaucoma, its merits and demerits have been debated 
by — 

be established through the coats of the eye. Wecker OS BANS 

stren ly fought a rising tide of opposition, which Duke-Elder, W. S. eu- of Ophthalmology. Vol. 2. 2094 Pp. 
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CASE 41231 


PRESENTATION OF CASE 


First admission. A sixty-year-old jeweler entered 
the hospital for evaluation of a gastric condition. 

For about ten years he had been having epigastric 
distress that responded to bland diets and antacids. 
Six years before admission he had an episode of 
hematemesis, and an x-ray film of the stomach was 
said to have shown an ulcer. He was treated conserv- 
atively but continued to have discomfort. There had 
been no melena or hematemesis since that time. 

The past history revealed sinus trouble and a post- 
nasal drip for years. 

Physical examination showed a dark man of slender 
build. Tonsillar tissue was present but without any 
enla t. There were a few enlarged, soft supra- 
clavicular lymph nodes on the left side. The heart 
was normal. There were definite musical, coarse rales 
at the right apex after coughing, but no dullness or 
bronchial breathing. The liver was not palpable. A 
questionable mass was palpated in the epigastrium. 
Rectal examination was negative. Reflexes were slug- 
gish but equal. 

The temperature was 97.3°F., the pulse 72, and the 
respirations 18. The blood pressure was 118 systolic, 
70 diastolic. 

Urinalysis and examination of the blood were nega- 
tive. A gastric analysis showed free hydrochloric acid 
and a +++ guaiac test. Two stool specimens were 
guaiac positive, but two subsequent specimens were 
negative. An x-ray film of the chest demonstrated 
bilateral thickening of the apical pleura and promi- 
nent markings in the upper-lung field. No hilar 
lymph nodes or calcification was seen. An x-ray film 
of the stomach revealed a tremendous increase in the 
size of the mucosal folds and stippling along the lower 
portion of the lesser curvature suggestive of shallow 
ulcers (Fig. 1). An acute ulcer at the angulus and 
extensive superficial acute gastritis were found on 
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gastroscopy. The patient was treated symptomatically 
and was discharged after eighteen days. 

Second admission (two months later) for gastros- 
copy, which revealed healing of the previously de- 
scribed ulcer, with evidence of slight to moderate 


gastritis. 

Third admission (six months later) for another 
gastroscopy, which showed severe acute superficial 
gastritis. An x-ray film of the chest at this time dis- 
closed a low diaphragm with limited respiratory 
movements, The lung markings were prominent, and 
the hilar shadows were increased. The folds of the 
stomach were absent in an area about 4 cm. in di- 
ameter along the lesser curvature just above the mid- 


portion. 

Fourth admission (one year later). In the interval 
the patient continued to have the same epigastric dis- 
comfort and had had a few colds. He was admitted 
to the hospital for surgical evaluation. 

The physical findings were unchanged except for a 
few more palpable cervical and inguinal lymph nodes 
and emphysematous moist musical rales throughout 
the chest. 

Urinalysis was negative. The white-cell count was 
14,600, with 49 per cent neutrophils, 25 per cent 
828 18 per cent monocytes, 3 per cent 
eosinophils, 3 per cent basophils and 2 per cent blasts. 
Red cells, 
rate were normal. A barium-meal examination was 
similar to the previous one. 

A gastroscopy showed acute and subacute super- 
ficial gastritis. A piece taken for biopsy from the 
cardia demonstrated normal mucosa be- 
neath which was a dense infiltration with normal-ap- 
pearing mature lymphocytes. A very mature form of 
malignant lymphoma could not be excluded. Be- 
cause of the patient’s pulmonary condition a lapa- 
rotomy was not performed; he was given a total of 
600 r to the stomach and was discharged after two 
weeks. 

Fifth admission (seven weeks later). Since dis- 
charge his condition had been unchanged except for 
an increase in severity of the epigastric discomfort 
and chronic cough. 


globin, blood chloride, total protein and nonprotein 
nitrogen were within normal limits. 

A laparotomy was performed the day after admis- 
sion. The operative note was as follows: 


The lateral portion of the stomach was normal in ap- 
pearance. The liver was smooth and normal. 4282 
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Physical examination was unchanged. The tem- 
perature, pulse, respiration and blood pressure were 
normal. 

Urinalysis, blood count and differential, hemo- 

stomach became more and more thickened. The gastrohe- 

patic omentum was a little edematous and pale, and far- 
ther up the stomach the serosal layer was granular and 
frosted in appearance. On palpation there was a definite 
suggestion of a mass in relation to the greater curvature 
very high up. When this area was brought into view, it 


was noted that an accentuation 
the greater curvature of the already de- 
scribed. The omentum was normal in appear- 


ance. As one went up the greater curvature it was noted 
cat it at first gy 1. pink and then edematous 
t of omental tissue was 

stomach 


idtransverse 


Fioure 1. Right Anterior Oblique View of the Barium- 
Filled Stomach before Irradiation, Showing Extreme Thick- 
ening of the Folds in Its Proximal Half. 


The biopsies from the stomach and colon were re- 
ported as showing malignant lymphoma. Five days 
postoperatively x-ray treatment with the 1,000,000- 
volt machine was begun. A total of 1500 r over a 
fifteen-day period was delivered to the abdomen over 
a 20-by-30-cm. portal area. The patient was dis- 

after a month in the hospital. 

Sixth admission (three years and ten months later) 
In the intervening years the epigastric symptoms had 
abated. X-ray studies of of the stomach showed gradual 
lessening of the mucosal thickening. However, chest 
films demonstrated an increase in linear and nodular 
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densities both lung fields more 


on the right and chiefly in the upper-lung field We 
2). _ For the past five years the patient had also 


Fiourz 2. Posteroanterior Roentgenogram of the Chest, 


Taken Three Years and Ten Months after Laparotomy, 
5 Diffuse Granular and Nodular Lesions in Both 
ngs, Prominent Lung Roots Bilaterally. 


heard all over the lung fields. The remainder of the 
examination was negative. 

Urinalysis showed a + test for albumin. The 
white-cell count and differential, hemoglobin and 
red-cell count were normal. Vital 
nations were 53 per cent e 
(2.8 liters). A smear of the sputum was negative for 


Seventh admission (six weeks later). 
mitted to the hospital for further therapy. He had 
fort, but had also gained some weight since dis- 


charge. 
Except for a palpable liver and a slightly palpable 


Vol. 252 No. 3 995 
by chronic cough. He had had more “colds” each 

by what appeared to be inflammatory adhesions. A small year, and his cough was occasionally productive of 
area on the serosal layer of the stomach, not over 3 cm. in _blood-flecked sputum. One or two weeks before ad- 
diameter, was removed for pathological examination. A 
mass that was taken to be an ectopic left kidney proved to 
be a mass of the mi é olon. which was character- 
ized by a fleshy, pink growth of tissue extending from the N * 
) mesenteric border on each side, upward and around and 9 : 
almost a in the midline on the antimesenteric side. AS 
The lumen of the colon was encroached upon, but ap- 3 
1 by pressure from without. This mass was about pig 
cm. in length and possibly 6 cm. in width. There were : 
a number of firm glands near by. No other gross disease 3 
was noted except that the spleen was probably twice the E 
normal size. A piece of the lesion from the transverse eo 
colon was removed for pathological examination. 
4 
‘ mission mild fever developed. There had been no 
. | orthopnea or paroxysmal nocturnal dyspnea. He had 
4 „ had a feeling of distention and had lost some weight 
a ae in the past few months. 
Physical examination revealed a chronically ill 
3 33 3 man. There were shotty lymph nodes in the left 
„ — a supraclavicular area besides those already noted in 
ica St „ the previous admission. The excursion of the dia- 
8 . a phragm was limited. Decreased breath sounds, 
‘3 F coarse rhonchi and harsh and musical rales were 
organisms. 
The patient ran a normal temperature curve. He 
was treated with nitrogen mustard for a total of 39 
mg. in six days. He was discharged after fifteen days. 


spleen, physical examination was unchanged. Out- 
wardly, he appeared improved. Urinalysis was nega- 
tive, and cell counts, differential and hemoglobin 
were normal. He was given two doses of nitrogen 
mustard at 12 mg. each and was discharged after 
four days. 

Eighth admission (four months later). The exer- 
tional dyspnea had become increasingly severe, and an 
x-ray film of the chest had shown accentuation of 
pulmonary densities (Fig. 3). 


Ficure 3. — — Roentgenogram of the Chest Six 

Months Later, Showing Progression of the Pulmonary Le- 

sions, with Conglomerate Areas of Density in the 
Half of the Right Lung. 


Physical findings were unchanged nS — 
thickened lymphoid tissue in the pharynx. The 
were no significant changes in the laboratory exami- 
nations except for two white-cell counts of 4300 and 
3400 and differentials of 83 per cent neutrophils, 7 
per cent lymphocytes, 7 per cent monocytes and 3 
per cent eosinophils and 75 per cent neutrophils, 17 
per cent lymphocytes, 5 per cent monocytes, 2 per 
cent eosinophils and | per cent young neutrophils re- 
spectively. 

The patient had occasional low-grade rises in 
temperature and one episode of diarrhea. A total of 
900 r was delivered to each of the anterior and pos- 
terior sides of the chest, and he was discharged sub- 
jectively improved after two weeks. 

Final admission (six months later). He had con- 
tinued to be dyspneic with paroxysms of cough that 
sometimes improved with chlortetracycline (Aureo- 
mycin). He had had two episodes of hemoptysis 
since the last admission. New findings on physical 
examination included dullness over both lung fields 
posteriorly, a prolonged expiratory phase and split- 
ting of the second heart sound. 
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Routine laboratory examinations were unchanged. 

Low-grade rises in temperature, tightness of the 
chest and a choking sensation developed. He was 
treated with cortisone and placed under oxygen. He 
was discharged after ten days. 

Course outside hospital. The patient steadily failed, 
with increasing respiratory difficulty and discomfort. 
He died fourteen months after discharge. 


DiAGNosis 


Dr. Josern G. Aun“: Very few chemical deter- 
minations were done on this patient during his many 
admissions. To ascertain whether severe emphysema 
was present, I should like to know the carbon dioxide 
combining power and the chloride content of the 


Dr. Benjamin CAsTLEMAN: Those determina- 
tions were not done. 

Dr. Avs: During the eighth admission the white- 
cell count was low, and the percentage of lympho- 
cytes was low; that sometimes happens late in 
lymphoma. The high eosinophil count is also consist- 
ent with lymphoma. The patient had received a 
very large dose of nitrogen mustard a little over five 
months previously — more than enough for an obese 
patient, and yet he was described as being thin — 
and six weeks later was given another 24 mg. of 
nitrogen mustard. In spite of these large doses the 
white-cell count at this time was normal, and since 
this is too long a period to relate the mustard therapy 
with the low blood counts we must ascribe them to 
his disease. 

This patient had lymphoma, which was suggested 
at the time of the first admission by the tremendous 
increase in size of the mucosal folds of the stomach. 
He obviously had lymphoma of the stomach and of 
the large bowel and probably also had generalized 
lymphoma. The low-grade fever that he had during 
the eighth and the final admissions was probably a 
Pel-Ebstein fever. During the fourteen months after 
the final admission, any changes in the disease could 
have taken place, for such a disease characteristically 
changes from day to day. Since the disease in the 
gastrointestinal tract was diagnosed, and since the 
symptoms changed from those mainly pointing to 
the gastrointestinal tract to those referable to the 
lungs, I suppose that is the problem I am expected 
to discuss. 

Before I see the x-ray films, which should help a 
great deal, I should like to discuss the lesions in the 
lungs. The differential diagnosis I should say lies 
among lymphoma, bronchiectasis and possibly tu- 
berculosis, although I believe the last is unlikely. The 
patient had sinusitis and a postnasal drip. There is a 
great difference of opinion about the relation of post- 
nasal drip to bronchiectasis. Dr. Donald S. King does 
not believe that postnasal drip has anything to do 
with bronchiectasis. The physicians in some clinics 
in Switzerland consider bronchiectasis to be con- 


*Physician, Massachusetts General Hospital. 
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genital. I believe that postnasal drip that continuous- 
ly bombards the lungs diffusely with infected material 


although the history did not suggest it, he apparent- 
ly was a invalid at the time of the first 


pulmonary i 
probably right-sided cardiac failure as well. 


years later, for the first time, there is an increase in 
the prominence of the pulmonary markings, with a 
stippled appearance of the peripheral lung fields. 

Dr. Aus: Was the diagnosis of lymphoma of the 
stomach made nine years previously? 

Dr. Wanc: Yes; it was. The film of the chest 
taken two years after the last set shows no significant 
change except for greater prominence of the hilar 
shadows 


changes, con- 
sisting of a miliary process throughout the lung fields; 
af bath There is some 
degree of pulmonary emphysema. The hilar lymph 
nodes are probably enlarged. The heart shadow is 
not unusual. Two years before the patient’s death, 
there is further progression of the process 
and a conglomeration of the nodular densities in both 
lung fields, particularly pronounced in the right up- 


Dr. Wanc: There was no significant improvement 
after x-ray therapy. 
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Dr. Aus: This is the most peculiar x-ray film of 
the chest that I have ever seen. It is not due to coc- 
‘dioid 

Dr. Wane: I do not see any evidence of bronchi- 
ectasis. 

Dr. Avs: I also think that bronchiectasis has been 


respond to may therapy doo 
study. 


Dr. CasTLeman: Yeast infections have occurred 
with lymphoma quite often, but usually there is 
cavitation; there was no cavitation here. 

Dr. Epwarp B. Benepict: Was there an old sup- 
puration at the base, which broke down with the 
x-ray therapy? 

Dr. Aus: One film was taken before any x-ray 


Kranes if he considers that this type of spread to the 
lung may have been from a primary carcinoma of the 


pancreas. 

Dr. ALFrep Kranes: Since the patient lived this 
long, I should reason, as Dr. Bauer does, that the 
pulmonary lesions were not due to a malignant 


process. 

Dr. Jacos Lerman: In the days when tuberculosis 
was common its association with lymphoma was fre- 
quent, but now that tuberculosis is less common, we 
do not see this combination so often. 

Dr. Baver: I doubt if he would have lived two 
more years if these changes had been due to tubercu- 
losis. I think it must have been a benign process like 
sarcoidosis. 

Dr. CasTLeEMAN: I agree with Dr. Bauer that it 
would be unusual for a patient with such a severe 
lymphomatous process to live for three years. 

Should you like to comment, Dr. Aub, on the fact 
that he had lymphoma for nine years with little 

? 


Dr. Avs: I do not think that is so surprising; he 


̃ ÿmCœUꝛ 7 e. 
became a pulmonary invalid, with hemoptysis, which 
is consistent with bronchiectasis. As a matter of fact, 
ission, for the surgeons would not operate on him this man had a very unusual chest, possibly from 
to treat the disease noted in the stomach. Against 
bronchiectasis is the evidence that the lesions began 
at the right apex. The pleural thickening would fit 
with either lymphoma or tuberculosis. The hilar 
markings described might be seen with either lym- 
phoma or bronchiectasis. Lymphoma occasionally pro- Dr. Water Baver: This man had extensive 
duces nodular lesions in the lungs that are difficult pulmonary disease and yet lived for two more years. 
to distinguish from bronchiectatic lesions. The pul- It is for this reason that I seriously question lym- 
monary densities could not be interpreted as pulmo- phoma of the lungs. I do not know what disease he 
nary fibrosis from x-ray therapy, for they were pres- had. I suggest sarcoidosis even though the x-ray pic- 
ent and had become accentuated before he received ture is unusual. I do not believe that he died of lym- 
x-ray therapy to the chest. phoma of the lungs; I do not think you do either. 
The patient became a more and more chronic in- Dr. Aus: I do not know what to call it. 
ney and Dr. Baver: I do not know whether or not this 
pe was a yeast infection, which evidently was never en- 
May I see the x-ray films? tertained very seriously. I think sarcoidosis is as good 
Dr. C. C. Waxo: On the films of the stomach 2 fue as any; however, I do not remember ever 
taken nine years before the final admission one can being Such large parenchymal lesions in sarcoidosis. 
see tremendous thickening and widening of the In — nodosa multiple pare achymal nodules 
mucosal folds in the proximal half of the stomach simulating either miliary tuberculosis or lymphoma 
(Fig. 1); the small bowel shows no significant abnor- 
malities. At that time, however, the diagnosis of gas- 
tric lymphoma was made. Gastrointestinal series 
taken five and seven years later, after x-ray treat- 
ment to the stomach, demonstrate considerable 
diminution in the size of the gastric folds, but the 
folds along the greater curvature remain fairly 
prominent. The chest films taken on the first ad- 
mission were considered normal at that time. Three therapy was given to the chest. 
Dr. Aus: What happened after the chest was 


had lymphoma for eighteen years, begin- 
ning when he was fifty; starting late, the disease may 
have given rise to a longer course. The pathologist 
evidently considered it a benign form of lym 
the cells were small and tightly packed. If he did 
not acquire an infection, I should say that he could 
have lived for two years with the lung lesion, which 
he apparently did. I suppose he became an invalid. 

Dr. Cuapman: I should like to ask a question 
about the 1500 r to the abdomen. Recently, I wanted 
to treat a patient with 700 r and was told that that 
much treatment was very dangerous to the intestinal 
canal. What is your opinion about that much x-ray 
therapy to the abdomen? Is there much of a reaction 
in the normal gut? 

Dr. Avs: That depends on how fast the treatment 
is given. Lymphomatous lesions usually do not have 
many ulcerations and are predominantly submucosal ; 
therefore, I should not worry about a reaction in 
them. About its effect on the normal intestinal 
mucosa, the intestinal mucosa cells divide very rap- 
idly, being quite similar in this respect to bone mar- 
row. Any cells that are dividing rapidly are more 
sensitive to irradiation, One might, with too much 
x-ray therapy, denude the mucous membrane of the 
normal intestinal tract. I do not think the 1500 r 
would scare me; would it you, Dr. Wang? 

Dr. Wanc: No; normal small intestine can take 
4000 to 4500 r in a period of four to six weeks. 

Dr. Cuapman: As much as 4000 r in four weeks 
without upsetting the intestinal tract! 

Dr. Wanc: A patient who received that amount 
of radiation would have suffered some diarrhea, but 
no permanent damage. 

Dr. Castteman: Dr. Pittman, do you have a 
comment ? 

Dr. Hexen S. Prrrman: I should put a small bet 
on lymphoma. My second choice would be fibrosis, 
which is just another way of saying that I have no 
idea what it was. 

Dr. Stantey M. Wyman: When I saw this pa- 
tient for examination of the stomach, at the time of 
the seventh admission, the changes in the lungs dur- 
ing the preceding year impressed us greatly. We 
thought, as Dr. Aub did, that lymphoma was now in- 
vading the lungs but that it should have responded to 
radiation therapy since the lymphoma in the stomach 
had responded so well. We were much surprised 
when the lungs did not clear after x-ray therapy. Per- 
haps that favors Dr. Bauer’s suggestion. 


Cumicat Diacnosis 
Lymphoma of lungs. 
Dr. Josern C. Aus’s Diacnoses 


Lymphoma of stomach. 
?Lymphoma of lungs. 
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ANATOMICAL DIAGNOSES 


Amyloidosis of lung, severe. 

Lymphoma of stomach, cured by x-ray treatment. 

Amyloidosis of stomach, larynx, trachea, lymph 
nodes and spleen. 


Panos oA. Discussion 


Dr. CastLteman: This man died in Providence 
and was autopsied at the Rhode Island Hospital. 
Since he had been followed here for so long, Dr. Her- 
bert Fanger, the pathologist to the Rhode Island Hos- 
pital, very kindly sent us the autopsy protocol and 

‘cal slid 


Both lungs were very voluminous, filled the chest 
cavity and were very firm. Each weighed over 3000 
gm.; normally a lung weighs 300 to 400 gm. so that 
is a ten times the normal weight. As was ex- 
pected there was very little air left in the lungs. The 
densities seen in the x-ray film were made up of gray- 
ish-white infiltrating tissue. Microscopically, this ma- 
terial was located around blood vessels, involving 
their walls along the alveolar septums, and also as 
solid masses — findings classic for amyloidosis (Fig. 
4). We could find no evidence of lymphoma any- 
where in the lungs. The entire tracheal wall was re- 
placed with amyloid, as was the larynx. The lymph 
nodes in many places were almost entirely replaced 
with amyloid — a finding often seen in so-called pri- 
mary amyloidosis, There was no evidence of lym- 
phoma in the lymph nodes. 

This patient was operated on by Dr. Leland McKit- 
trick; we included his long operative note to show 
where the lymphoma had been. The whole stomach at 
operation seemed to be infiltrated. Dr. McKittrick 
took the biopsy from the serosa of the stomach. At au- 

topsy seven years later the serosa of the stomach was 
of lymphoma. This was true also in the bowel. In 
other words we have good evidence that the lym- 
phoma really was cured by the x-ray treatment. The 
submucosa of the stomach, however, was infiltrated 
with amyloid. 

You are all probably wondering now whether the 
patient really had had lymphoma; so did we. On re- 
view of the slides, however, there was no question in 
anybody's mind — and I have shown this to half a 
dozen pathologists — that there was an extensive 
lymphomatous infiltration, with many cells of the 
lymphoblastic type, mitotic figures and complete dis- 
tortion of architecture, Then, of course, we wondered 
whether he had had amyloidosis at that time, and sure 
enough there were small deposits of amyloid that we 
had not because we were paying attention 
Dr. Benedict we described 


998 
— 

lymphomatous cells, mature lymphocytes in the 

esophageal mucosa, but did not recognize the pink - 

D staining amyloid; we thought it was merely fibrous 
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tissue in among the lymphocytes. I think, therefore, 
that we have evidence that this man had not only 
lymphoma, from which he was cured because no evi- 
dence of lymphoma was found in the entire autopsy, 


Dr. ALLEN G. Braitey: Are these two conditions 
related in any way? 

Dr. Castteman: I do not believe we have seen 
any cases here with the combination of malignant 
lymphoma of this type and amyloidosis. 


Amyloidosis, however, has been reported in associ- 
ation with the Hodgkin type of lymphoma. Wallace 
et al.’ reported 1 case and found 35 cases in the 
literature. We presented a case with this combination 
at a Clinicopathological Conference almost five years 
ago.“ At that time Dr. Morgan looked up our cases 
and found that, of 60 patients with Hodgkin’s disease, 
5 also had amyloidosis. 
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This lung picture has interested the Department of 


Dr. Wanc: Recently, Dr. Laurence L. Robbins 
and I completed a study of amyloid disease from the 
roentgenologic viewpoint.“ We attempted to discover 
the x-ray manifestations of this disease in various sys- 
tems, such as the lungs, heart, gastrointestinal tract, 
spleen, liver and kidneys. We had seen 9 cases of 


REFERENCES 
. Wallace, cldman, D. J., Berlin, I., Harris, Glass, 
2. Case Records of the Massachusetts General Hospital (Case 35391). 
1 eee its roentgen 
manilestations. Radiology 

CASE 41232 

PRESENTATION OF Case 


A thirty-eight-year-old Negro truck driver entered 
the hospital because of convulsive seizures. 

Three months previously he had a severe sore 
throat accompanied by swollen, sore cervical lymph 
nodes. He was treated with penicillin and sulfona- 


A. 999 

gressed and involved the lungs. It was present in 

other portions of the body too. The liver, however, 

had no amyloid deposits, and the spleen had only a 

a amyloid disease of the lungs, 0 of those gave dennite 

roentgenologic evidence of abnormality. We are ex- 
tremely fortunate that, in the patient under discus- 
sion, we had complete roentgenologic studies from 
the very beginning. In the early stage of amyloid 
disease of the lung one can see merely thickening of 
the pulmonary markings, with stippling of the peri- 
pheral lung fields. In the intermediate stage of the 
disease one can see evidence of a miliary process, 
such as is seen in sarcoidosis, miliary tuberculosis or 
silicosis. In the late stage, when large amounts of 
amyloid are deposited in the lungs, the appearance 
may mimic lymphatic spread of carcinoma. 

There is also hilar lymphadenopathy when the 
lymph nodes are filled with amyloid. We realize that 
these roentgenologic changes in the lungs secondary 
to amyloid deposition are not pathognomonic of the 
disease. However, in combination with the changes 
in various other systems, such as the heart, gastro- 
intestinal tract, kidneys, liver and spleen, the pos- 
sibility of amyloidosis should be raised, and the final 

° diagnosis made by histologic examination. 
weeks. Ten days before admission a sore throat of 

Fiouns 4. milder degree recurred. He obtained relief by taking 

more sulfonamides, but three days later migratory 

aches in the shoulder, elbow, wrist, ankle and knee 

joints developed and lasted for about two days. There 

: was no joint swelling or redness. There were no 
further symptoms until 4 a.m. of the day of admis- 

sion, when he suddenly “blacked out” while sitting on 

the toilet. He regained consciousness and found him- 

self slumped against the wall. He then felt normal 

and walked back to bed. Two hours later his wife 


was awakened by snorting sounds and noticed that 
he was “stiff all over.“ She was unable to arouse him 


1 
| 
2 — 1 * 
- 1 +45 
42 
3 
V. 
aVR 
V. 
aVL 
Vs 
aVF ess 4 v. 


by shaking him. However, a few seconds later he re- 
gained consciousness. One and three hours later two 
similar tonic seizures occurred. Four more seizures 
occurred close to one another within the four hours 
immediately before admission. These lasted a min- 
ute or two, were preceded by blurring of vision and 
accompanied by incontinence of urine. The final one 
was followed by palpitation and marked weakness. 
There was no tongue biting or frothing of the mouth 
with the seizures, nor did diplopia, headache, speech 
difficulty or paresis follow them. 

As a youth the patient indulged in athletics, For 
the past five years he was somewhat short of breath 
on exertion and experienced occasional palpitation. 
He had never had convulsions, chorea or arthralgia 
before the present illness. He passed the physical ex. 
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mur was heard at the apex. One observer heard a 
diastolic rumble at the apex, and another heard a 
third heart sound but no diastolic murmur. The ab- 
domen, extremities and reflexes were normal. The 
liver edge was percussed 2 fingerbreadths below the 
right costal margin, but neither liver nor spleen was 
palpable. ‘There were no petechiae or splinter hemor- 


The temperature was 101°F., the pulse 50, and the 
respirations 18. The blood pressure was 130 systolic, 
70 diastolic. 

Urinalysis revealed occasional granular and nu- 
merous hyaline casts but was otherwise negative. Ex- 
amination of the blood showed a white-cell count of 
17,100, with 73 per cent neutrophils, and a hemo- 
globin of 12.1 gm. per 100 cc. Blood chemical deter- 
minations were normal. The sedimentation rate (cor- 


— 
streptococci. A blood culture was negative. An elec- 
i showed an atrial rate of 140 and a 
ventricular rate of 55. The QRS interval was 0.12 
second; S waves were broad in Leads V, and V. and 
RR, waves were present in Lead V. (Fig. 1). 
During the day after admission the temperature 
rose to 104°F., and watery diarrhea developed. The 


Fioure 2. Posteroanterior Roentgenogram of the Chest. 


The lungs are clear; the heart a s to be generally en- 
larged to a 


patient complained of the sudden onset of right-flank 
pain followed by mild tenderness in the right costo- 
vertebral angle. On the third day the diarrhea sub- 
sided. On the morning of the fourth day numbness 
and clumsiness of the right arm suddenly developed, 
but improved during the day. Neurologic examina- 
tion revealed slight impairment of skilled movements, 
vibratory, postural and tactile senses of the right arm, 


without motor, temperature or pinprick impairment. 
At this time the systolic murmur in the third inter- 


1000 
rhages. 
rected) was 15 mm. per hour. A stool guaiac test 
was negative. Throat culture grew abundant alpha- 
Ficure |. 
aminauon för military service Dut was rejec 
cause of “nerves.” His appetite was poor for the last — : ~ 
three months, during which he had lost 10 to 12 — ee 
pounds. — 
Pal sawed 
in no acute distress. The tonsils were enlarged but 
not inflamed. Several shotty nontender lymph nodes 
were palpable in the neck. The neck veins were flat. 
The lungs were clear, The heart was slow but regu- 
lar. The point of maximum impulse was in the sixth 
interspace in the midclavicular line. The first mitral 
sound was loud, and the pulmonic second sound was 
accentuated and split. There was a Grade 2 to 3 
harsh systolic murmur best heard along the left sternal 
border in the second and third interspaces, and ac- 
companied by a thrill. A short Grade I systolic mur- 
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costal space was noted to be much less intense than 
on admission. On the fifth day the patient was seen 
in what appeared to be the termination of a convul- 
sive seizure from which he went into semicoma, Neu- 
rologic examination now showed left-sided facial 
weakness and flaccidity of the left arm and leg. He 
was confused and uttered a few unintelligible words. 
Movements of the right side were purposeless and 
clumsy. Reflexes on the right were normal, and those 
on the left decreased. The eyes moved conjugately in 
all directions. 

Laboratory data accumulated during the five hos- 
pital days included corrected sedimentation rates of 


V: 
= 


2 
— * 


V. 


Stool culture revealed abundant alpha-hemo- 
ic streptococci, but no enteric pathogens. After the 
onset of semicoma a lumbar puncture disclosed an 


(Fig. 2). The lung fields were clear, and there was 
no evidence of fluid in either cavity. A skull 
film showed some calcification of the falx cerebri. 
Repeated electrocardiograms disclosed a changing 
picture. On the second day the atrial rate was 125, 
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a QRS interval of 0.14 second, with slurring and 
notching. The ST segment was elevated in Leads 1, 
2, aVL and V. through V.. On the fifth day there 
was normal sinus rhythm in Leads 2 and 3 and com- 
plete atrioventricular dissociation in most other leads. 
The ST segment was elevated in Leads 1, 2, 3, 
aVL, aVF and V, through V.. The T waves were 
and notching of the QRS segment (Fig. 3). 
last tracing in „ 
similar findings except for the presence of complete 
heart block in all leads. Treatment was at first sup- 
portive. On the fifth hospital day anticoagulants, 


acute rheumatic fever, or was this possibly a sensitivi- 
ty reaction perhaps to sulfonamides? Neither pos- 
sibility can de denied. The symptoms subsided rapid- 
ly without treatment for frank rheumatic fever. 

The next important point is the onset of syncopal 


of episode associated with the heart block that he had 
on admission? Because of their brief nature and lack 
of associated neurologic signs at this time, I shall at- 
tribute them to the heart block. 

When he was admitted to the hospital, the heart 
was not enlarged, but there was a Grade 2 to 3 harsh 
systolic murmur in the third left interspace associated 
with a thrill. He had presumably had a negative 
physical examination for military service at some 
previous time. We do not know when that was. As 
many of us know, service examinations can be quite 
misleading, and yet, if the patient had anything ap- 
proaching a Grade 3 pulmonary systolic murmur as- 
sociated with a thrill, it is surprising that this would 
have been overlooked. The description of the murmur 
suggests one of two things: a congenital lesion such 
as pulmonary stenosis, an atrial septal defect, or 
possibly a high ventricular septal defect, or a loud 
functional systolic murmur as seen in 
some cases of febrile disease. The presence of the 
thrill confirms the intensity of the murmur and lends 
weight to the assumption of a congenital lesion. The 
presumed absence of the murmur at the examination 

*Associate physician, Massachusetts General Hospital. 
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and the ventricular rate 65. On the third day there 
1 — 
1 v. but coma deepened, urinary output decreased, and 
7 the patient died the next day. 
Dr. Ricnarp J. CLAnx “: This patient’s illness ap- 
7 sa Wa ae pears to have been primarily febrile in both its incep- 
tion and course. Three months before entry he had 
L . a severe throat infection lasting two weeks that re- 
+ — sponded to treatment with penicillin and sulfon- 
A amides. Ten days before entry he had another sore 
2 — . later for two days he had migratory joint pains 
F ee ee Eee without swelling. Did this represent the onset of 
“Pekar: lesion or were they evidence of an Adams-Stokes type 
Ficure 3. 
34 and 35 mm. per hour, five additional negative 
blood cultures, negative urine and cerebrospinal- 
fluid cultures and negative Widal and blood Hinton 
initial cerebrospinal-fluid pressure equivalent to 200 
mm. of water and a very slightly xanthochromic fluid. 
An x-ray film of the chest demonstrated enlargement 
of the left atrium and probably of the right ventricle 


hospital day this murmur was much less intense. If 
the patient was going into shock or into heart failure 
the murmur could have become less intense on this 
basis. Can anyone tell us more about the murmurs? 

Dr. B. Frame: On admission, there was a Grade 
2 systolic murmur accompanied by a thrill in the left 
second and third intercostal spaces. Over the next 
three or four days this murmur decreased in in- 
tensity, and the thrill disappeared. He continued to 
have a Grade 1 systolic murmur at the apex and al- 
so a third heart sound there. The pulmonic second 


Dr. ClAnx: A Grade 2 pulmonic systolic murmur 
is not too impressive by itself. I am inclined to dis- 


not indicate too much in a febrile 
in connection with some involvement of 

the right ventricle. 
The electrocardiograms taken after arrival at the 
hospital give important but not entirely specific in- 
formation _(Fig. 1 and 3). I looked at a few of them 


ype, which may indicate either hypertrophy 
of the right ventricle or myocardial damage, with a 
defect of interventricular conduction of the right- 
bundle-branch type. The one clue might be in the 
section of the tracing showing the normal rhythm in 
Leads 2 and 3 mentioned subsequently. I should judge 
that the interventricular-conduction defect continued, 
indicating a basic bundle-branch block. There is the 
interesting question of what the ST-segment eleva- 
tion described on the fourth and fifth days means. 
This elevation occurred first in some of the leads 
and then spread to other leads. That in itself is high- 
ly suggestive of pericarditis; however, I must keep 
in mind that, in the presence of bundle-branch block, 
ST-segment elevations can occur independently of 
myocardial infarction or pericarditis. 

Other important evidence is the occurrence of 

I judge that he had an infarct of the right kidney 
and possibly a small mesenteric infarct on the second 
hospital day, followed on the fourth day and again 
on the fifth day by cerebral emboli, the second of 
which was major, resulting in a considerable area of 
infarction. This could explain the elevated cerebro- 
spinal-fluid pressure and the slightly xanthochromic 
fluid. May we look at the x-ray films at this point? 
I gather that the skull films show nothing of any sig- 
nificance. 

Dr. C. C. Wanc: Examination of the chest shows 
perfectly clear lungs. The heart is generally enlarged, 
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and the enlargement appears to involve the 
ventricles (Fig. 2). I do not see any definite signifi- 
cant enlargement of the left atrium. The main pul- 
monary artery, seen on the right anterior oblique pro- 
jection, appears somewhat more prominent than 
usual, but the hilar shadows and pulmonary vessels 
are within normal limits. 

Dr. CLanx: Do you agree that by this examina- 
tion we can probably rule out any likelihood of con- 
out an atrial septal defect? 

Dr. Wanc: Ido. 

Dr. Ciarx: The most common congenital lesion 
that could give a combination of hypertrophy of this 
type and conduction defects is a defect of the ventric- 
ular septum. Were the markings in the lung fields 
fairly normal ? 

Dr. Wanc: The pulmonary markings are fairly 
normal in size. 

Dr. Crarx: Do you see any enlargement of the 
left atrium, as described in the protocol? 

Dr. Wane: 


acute rheumatic fever is extremely rare. There has 
recently been one such case in the hospital, which 
Dr. Edward F. Bland described as unique. A similar 
case has occurred at the House of the Good Samari- 
tan. Perhaps this is it, but I doubt it. There may prove 
to have been rheumatic carditis, but this alone does 
not satisfy me for the entire explanation in this case. 

What about bacterial endocarditis? This seems to 
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for military service argues against this. On the fourth 

this I may well be wrong. The short Grade 1 apical 

systolic murmur and the third sound or questionable 

transient apical diastolic murmur in themselves do 
esophagus shows no significant posterior displace- 
ment. 

Dr. Crarx: There is, then, generalized enlarge- 
ment of the heart, probably involving both the right 
and left ventricles, a little more on the right. 

is morning. y are Certainly Consistent with an To what may all these factors add up? This thirty- 
atrioventricular block and dissociation, with a pro- eight-year-old normotensive man appears to have 
longed QRS interval, probably of the right-bundle- failed gradually in health over three months after a 
severe throat infection, with a rapid decline after a 
second infection. There was electrocardiographic evi- 
dence of major disturbances of rhythm and heart 
block, indicating a serious myocardial involvement. 
There was no clear-cut evidence of valvular disease, 
but a possible congenital lesion has to be kept in 
mind. The only congenital lesion that would fit this 
picture is a ventricular septal defect, which I do 
not believe he had. Emboli arose from the heart, 
either from the valves or from the endocardium. 
Probably, pericarditis developed as well. The course 
was febrile, with leukocytosis and elevation of sedi- 
mentation rate, but with negative cultures except for 
the presence of streptococci in the throat. 

Did he have acute rheumatic fever set off by the 
streptococcal throat infection? This would explain 
much of the picture except for the embolic phe- 
nomena. I understand that emboli from acute rheu- 
matic vegetations alone are practically never seen and 
there was no clear-cut evidence for chronic heart 
failure that would make me suspect emboli arising 
from the left atrium. Complete heart block from 
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have been a choice well up on the list of diagnoses 
considered, and it may be the obvious answer, but to 
me it does not quite fit all the facts. We know all too 
well that positive cultures may not be found and that 
other classic signs may be missing. The course was 
rapid for bacterial endocarditis unless I assume an 
acute infection. In such a case I think cultures should 
have been positive. Onset with heart block is in- 
consistent with bacterial endocarditis unless I as- 
sume a concomitant rheumatic infection. There was 
no certain evidence of congenital or valvular disease 
on which this process was imposed unless there was 
minimal mitral regurgitation. Possibly, I should stop 
with a diagnosis of acute rheumatic carditis and as- 
sociated bacterial endocarditis, but I strongly suspect 
something more unusual. 

I think that this process represented one 
of the more exotic and rare varieties of heart disease. 
In this group I should consider one of the connec- 
tive-tissue processes such as disseminated lupus ery- 

i endocarditis 


variety. 
about this if the patient had had a leukopenia and 
more anemia. 

Having missed a case of subendocardial fibroelas- 
tosis, I must mention this. Such a process commonly 
produces arrhythmias and emboli and has been shown 
to mimic various of heart disease; however, 
dyspnea from myocardial failure is a very common 
symptom in this process, the course is usually more 
chronic, and evidence of acute infection is less. So 
far as I know, pericarditis has not been reported in 
association with it. 

So-called Fiedler’s interstitial can pro- 
duce certain of these findings, and in this condition 
mural thrombi and emboli are common but again 
the pericardium is not ordinarily involved. 

Before leaving infections I should mention the 
possibility of diphtheritic myocarditis after acute 
throat infections, but in this day such an occurrence 
is most unlikely in this region. 

Finally, I should consider one of the causes of severe 
myocarditis, resulting from either sulfonamide or 
penicillin sensitivity, that have been demonstrated 
here on rare occasions. 

If I have to choose I shall put disseminated lupus 
erythematosus first, but shall be surprised at nothing 
that may be demonstrated, 

Dr. Water Bauer: I saw this patient on one oc- 
casion. I thought the clinical picture was due to 
some type of diffuse vasculitis. Because of the cere- 
bral manifestations I favored a diagnosis of lupus 
erythematosus; however, I had to admit that there 
were insufficient specific findings to permit an accu- 
rate interpretation of the type of vasculitis present. 
I entertained some of the other diagnostic possibili- 
ties mentioned by Dr. Clark, such as endocardial 
fibrosis and rheumatic and Fiedler’s myocarditis, but 
found it difficult to prove their presence. 

Dr. Howarp B. Spracve: This patient entered 
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the ital on my service. I was alert to the pos- 
sibility of rheumatic heart block because the patient 
to whom Dr. Clark referred was also on my service. 
I showed that patient at Medical Grand Rounds as 
a unique example of Adams-Stokes attacks during 
acute rheumatic fever. Although one electrocardio- 
gram of complete atrioventricular block with rheu- 
matic fever was found at the House of the Good 
Samaritan by Craige and his associates,’ that patient 
did not have syncopal attacks. We thought in the 
present case, before any of the laboratory data were 
available, that we should try to make a diagnosis, 
and we argued as Dr. Clark has: from the presence 
of incomplete right-bundle-block, the story of five 
years of cardiac disability or breathlessness, the 
known susceptibility of patients with interatrial 
septal defects to rheumatic fever and the evidence 


reported negative. As Dr. Clark said, 
therapy was one of desperation, in which both anti- 
biotics and cortisone were used. May I say that Dr. 
Clark’s comment about diphtheritic myocarditis is 


cillin, thus disturbing the bacterial flora and cultural 

characteristics but not curing the disease, and diph- 

theria is being missed, with fatal results. 
Cumicat DiaGnoses 


Acute myocarditis. 
Embolism of brain. 


Dr. Ricnarp J. Crarx’s Diacnoses 
Disseminated lupus erythematosus, with pericar- 


ditis; myocarditis, diffuse, and endocarditis. 
Multiple emboli. 


AnatomicaL DiAGNOsEs 


Pancarditis, severe, undetermined etiology. 
eae right middle cerebral artery, with infarc- 


Embolus, left kidney, with infarction. 


ñ ö᷑? 1003 
by the pulmonic systolic murmur and thrill, we 
made a tentative diagnosis of rheumatic myocar- 
ditis complicating an atrial septal defect. When we 

" saw the x-ray films with no evidence of increased 
pulmonary circulation and when definite neurologic 
we 

ecuon — erial e arditis Or myocarditis. 
The decision about therapy, of course, was very 
difficult. Our previous patient with a complete heart 
block was very rapidly helped by cortisone and 
Isuprel (isopropylarterenol) sublingually. We did 
not dare to start this therapy on this patient before 
we had several blood cultures, which later were all 
cent statement by Dr. Conrad Wesselhoeft? sore 
throats are being indiscriminately treated with peni- 
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PaTHOLOGICAL Discussion 


Dr. Ricnarp B. Conen: At autopsy the heart 
weighed 360 gm.; the chambers were all slightly 
dilated, and there was a mild fibrinous pericarditis 


pancarditis 
involving all the chambers of the heart. Most strik- 
ing was the severe myocarditis. The muscle was in- 
filtrated by large numbers of histiocytes and mono- 
nuclear cells, with lesser numbers of neutrophils and 


dependent on the fact that massive muscle-fiber 
necrosis is not typical of rheumatic myocarditis. Ex- 
tensive necrosis was present in this case and prob- 
ably accounted for the block. 

This carditis was the source of emboli to the right 
middle cerebral artery, resulting in extensive infarc- 
tion of the right cerebral hemisphere, and in em- 
bolization and infarction of the kidneys. 

Dr. Baver: Were there no hematoxylin bodies 

? 


Da. Conan: There were no hematoxylin bodies; 
we looked for them carefully. 
Dr. Crank: Were there thrombi in the endo- 


cardium? 


the endocardium. In the endocardium the infiltrate 
resulted in the formation of occasional verrucalike 
structures, and fragments of old and recent thrombi 
were adherent to the endocardial surface. In several 
areas, particularly on the pericardium, there were 
foci of acidophilic degeneration of collagen that sug- 
gested fibrinoid necrosis. 

In evaluating the case on the basis of these find- 
ings the pathologist is faced with as difficult a differ- 
ential diagnosis as the clinician is. No specific infec- 
tive agent, either bacterial or parasitic, was found. 
The group of idiopathic myocarditides, of which 
Fiedler’s myocarditis is a member, was excluded on 
the basis of the severe pericarditis and endocarditis. 


Dr. Conen: On gross examination there was no 
definite thrombosis, but on microscopical examina- 
tion there were small fragments of thrombotic tissue 
adherent to the endocardium that were probably the 
source of the emboli. 

Dr. Baver: Was an L.E.-cell preparation ever 


should have preferred in a sensitivity reaction to see 
evidence of a vasculitis. 
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2 — The postpharyngitic myocarditis described by Gore 
and Saphir was excluded on the same basis. A 
myocarditis resulting from drug sensitivity was 
thought unlikely on the basis of the pericardial and 
endocardial reaction and the absence of any other 
aS HO stigmas of sensitivity reactions. A diagnosis of diph- 
evidence of scarring of the valves, and the myocar- theritic myocarditis was not compatible with the his- 
dium was not impressively altered. Microscopical tologic picture. To make a diagnosis of rheumatic 
pancarditis and to be fairly certain of one’s ground 
one must demonstrate Aschoff bodies. There were 
none in this heart. There were, however, large his- 
tiocytes with basophilic cytoplasm that resembled 
— Aschoff cells, and areas of fibrinoid necrosis, which 
' UPS is a feature of collagen disease. There was no evi- 
of Gers Ange- frequent and were often replaced by dence in any organ of a vasculitis suggestive of lupus 
granulation tasue (Fig. 4). The pericardium was erythematosus or polyarteritis nodosa. The pathol- 
extensively infiltrated by a similar exudate, as was ogist is unable in this case to assign a specific name 
to this disease or to classify it definitely in a partic- 
ai, ular group. We consider it a severe pancarditis of 
> f undetermined etiology. It seems closely related on 
ps morphologic grounds to the pancarditis that develops 
4 21 ' during the course of rheumatic disease, and often in 
a some of the other collagen diseases. It is possible that 
. 3 the rarity of heart block in rheumatic carditis is 
14 
ya) ‘ 
poe. 
Ficure 4. done? 
ne? 
Dr. Conen: I do not believe so. 
Dr. Crank: Was there any suggestion of a sensi- 
tivity reaction? 
Dr. Conen: We excluded drug-sensitivity re- 
actions because they are not characterized by so 
severe an endocardial or pericardial reaction. I 
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DEVELOPMENT OF HEALTH RESOURCES 


Tue Subcommittee on Hospital Services of the 
Health Resources Advisory Committee of the Office 
of Defense Mobilization has issued a report embody- 
ing the results of a study of the care of patients with 
long-term and of those with short-term illnesses, The 
two main considerations involved, according to the 
report, are to make certain that each patient re- 
ceives the right services at the right time, and to 
determine what organization of these services will be 
the most economical of personnel. Viewed in relation 
to mobilization readiness the solution of these prob- 
lems would restore patients to maximum function in 
a minimum of time and make possible more effective 
utilization of the health workers involved. 

In regard to long-term illnesses in particular, the 


the chronically ill, 
need for access to the same sort of therapeutic serv- 
ices that are needed by short-term patients, and 
those with physical defects resulting from acute dis- 
ease or from injury, with their differing problems. 
Patients in the second category are not considered as 
needing continuing access to intensive diagnostic and 
therapeutic services after the acute situation has been 
resolved. 


The long-term patients are classified as requiring 
skilled care for short periods rather than 
less skilled custodial care; the application of this 
principle requires the development of a “philosophy 
of rehabilitation” — a rehabilitation mindedness on 
the part of physician, hospital, administrators and 
governing boards and other health personnel. 

The Subcommittee puts its recommendations in 
the form of five requests that the Health Resources 


trinating medical students in the philosophy of reha- 
bilitation be considered by the deans of medical 
schools, through the Association of Medical Colleges. 
It should “request the directors of university pro- 
grams in hospital administration, through the Asso- 
ciation of University Programs in Hospital Adminis- 
tration, to give greater emphasis to the philosophy of 
rehabilitation.” It should request the American 
Hospital Association to promote in its publications 
the same philosophy and “recognition of the need for 
comprehensive programs under centralized or co- 
ordinated management.” It should request directors 
of nursing education programs, through the National 
League for Nursing, to consider methods of accom- 
plishing a similar indoctrination of nurses, and it 
should request progress reports from the groups that 
are already working on these problems. 

The widely used word ‘rehabilitation” is obviously 
based on “habilitation,” with its more restricted 
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meaning. To habilitate is “To fit out or equip for 
working, as a mine.” “To clothe; dress.” To rehabili- 
tate is “To restore to a former capacity; reinstate.” 
“To restore to good repute; vindicate.” “To restore 
to solvency, efficiency, etc.” “To fit to make one’s 
livelihood again; as to rehabilitate disabled soldiers.” 
It is with all these definitions that a true program of 
rehabilitation is concerned. 


NEW HARVARD SURGICAL UNIT 


Harvarp Medical School, with the re-establish- 
ment of a surgical unit at the Boston City Hospital 
and the creation this summer of the new Sears Surgi- 
cal Laboratory, will again participate in surgical re- 
search, teaching and patient care at that institution. 


Dr. J. ENcLeBert DUNPHY 


This triad of service is made possible largely by the 
bequest of Charles H. Tyler, of Boston, who died in 
1931, leaving a public charitable trust as a memorial 
to the late Dr. George G. Sears, formerly clinical pro- 
fessor of medicine at Harvard and a trustee of the 
Hospital. The fund now amounts to well over $1,- 
500,000. 

Harvard of surgery at Boston City Hos- 
pital is the School’s oldest link with the institution. It 
began with the founding of the Hospital in 1861, 
when Dr. David William Cheever took over this func- 
tion and continued it until his retirement as professor 
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of surgery in 1892. Others succeeded him until finally, 
in 1942, Harvard found it necessary to abandon its 
surgical teaching there. 

The new unit, as Dean Berry points out, will relate 
to the Hospital much as do the existing Harvard 
Medical and Neurological Units. The former, cen- 
tered in the Thorndike Memorial Laboratory, estab- 
lished in 1923, is under the direction of Dr. William 
B. Castle; the Neurological Unit, established in 1928, 
is directed by Dr. Derek E. Denny-Brown. 


appointed chief consultant in surgery for the 
N He was awarded the Bronze Star 
Order 


GOLDEN YEARS 


Firty years ago, during the year 1905, a total of 
212 physicians whose average age at the time was 
twenty-seven were admitted to membership in the 
Massachusetts Medical Society. On Tuesday after- 
noon, May 17, this year, as a feature of the one hun- 
dred and seventy-fourth annual of the So- 
ciety, 35 members of the “Class of 1905” were hon- 


represen 
of the physicians is a past president of the Society. 
Another had the honor of being criticized for ‘com- 


mercializing surgery” when he showed, back in 1913, 


1006 
. Dr. J. Englebert Dunphy will be Harvard professor 
of surgery and director of the new unit when it opens 
in July, with Dr. Charles C. Lund as surgeon-in-chief. 

Born in Northampton, Massachusetts, in 1908, Dr. 
Dunphy graduated from Holy Cross in 1929 and from 
Harvard Medical School in 1933. After serving as in- 
tern and surgical resident at the Peter Bent Brigham 
Hospital he became a fellow at the Lahey Clinic and 
resident surgeon at the Hospital. He was in the Army 
Medical Corps froin 1940 to 1946, when he retired 
as lieutenant colonel. During this period, from 1942 
to 1945, he was attached to the Fifth General Hos- 
pital — the Harvard Unit — serving as chief of the 
surgical service from 1943 until 1945, when he was 

Oise 
— 

blic 
Health by dhe French government. 

Dr. Dunphy is currently clinical professor of sur- 
gery at Harvard, surgeon at the Peter Bent Brigham 
Hospital, chief consultant in surgery for the Veterans 

. Administration in the New England and New York 
area, and special consultant to the surgeon general of 
SS... the Army. Not the least among his various other 
a memberships, assignments and miscellaneous honors 
1 is the position he holds on the editorial board of the 
Journal. 
ciety fellowship. 

The youngest of these 35 physicians (with the un- 
questionable exception of the two women physicians 
in the group, whose birthdays are not, naturally, re- 
corded in the Society’s files) is seventy-three. The 
oldest is eighty-two. 

Eleven of the group are general practitioners, the 
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what was then perhaps the first motion picture of a 
surgical operation. Still another was a pioneer in the 


counted for by the fact that the number of student 
subscribers has risen from an average of well under 
4000 in 1948 to a peak of almost 7000 so far in 1955. 
The task of the judges was correspondingly greater, 
and their decisions have just been reported at the time 
of this writing. 

When the identities of the prize winners were re- 


$100, is Milton Wigod, at the time a fourth-year stu- 
dent and extern in pathology at the Medical College 
of Virginia, in Richmond. His essay on “Idiopathic 
Pulmonary Hemosiderosis” will appear as a special 
article in a subsequent issue of the Journal. The win- 
ner of the second prize, of $25, is Leslie E. Rudolf, 
of Cornell University Medical College, who reported 


routine work, The interest that has 
the general excellence of the 

well for the inspiring q 
pedagogy. 
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Drs. Homans, Storer, Lewis and Adams of Bos- 
ton, were the guests of the [Rhode Island] So- 
ciety, and their presence and remarks at the an- 
nual dinner, contributed largely to the intellectual 


+ festivities of the occasion. 


Boston M. & S. J., June 14, 1855 


COMMUNITY PROGRAM FOR MENTALLY 
RETARDED SCHOOL CHILDREN 
IN MASSACHUSETTS 


In 1952 the Massachusetts Legislature 


mendations, together with drafts of legislation neces- 
sary to carry out such recommendations, This unpaid 


Health, a representative of the Department of Edu- 
cation, a representative of the Massachusetts As- 
sociation for the Advancement of Exceptional Chil- 
dren, Incorporated, and a representative of the Mas- 
sachusetts Special Class Teachers Association. After 
careful and complete study and investigation, a re- 
port was filed with the Legislature in December, 1953. 
The Commission recognized first of all that it was the 
inalienable right of parents to keep their severely re- 
tarded children at home if they so desired. Secondly, 
although some of these children might need eventual 
placement, an extended period of home and com- 
munity experience would facilitate a better evalua- 
tion of the true potential of the child. Thirdly, it 
was recognized that one can never tell until one tries 
how well a program will work. The Commission ac- 
cepted the thesis that severely retarded children may 
be acceptable in a community situation. 


| 
] 
1 
Five of the physicians sired 6 physicians — a re- ö 
markably good percentage, considering that the great 
majority of the offspring of this year’s Golden Fellows ee 
are women. 
The Society cannot help being warmly and envi- 
ably proud of its fifty- year members. ber peer „ er 
urable contributions to the practice and ession 2 > 
of medicine, despite the increase in man’s life pan, v +) MASSACHUSETTS 
will be equalled by few of those who, reading this WII MEDICAL SOCIETY 
editorial, view their own fiftieth anniversary in the r 
Society as the milestone in their careers that is well 222 
nigh unattainable; for as they know in their hearts, 
it is a blessing reserved for only the hardy, hearty and DEATH 
righteous. Keay—Harry C. Keay, M.D., of Sterling, died on April 
24. He was in his eighty-first year. 
— — — Dr. Keay received his degree from Dartmouth Medical 
School in 1896. He was formerly a member of the staff of 
STUDENT AWARDS the Clinton Hospital. 
He is survived | by his brother. 
Tue Journal’s prize-essay competition for fourth- 
year medical students met with an unusual response a 
this year, a greater number of papers being submitted MASSACHUSETTS DEPARTMENT 
than ever before in the seven years since the contest OF MENTAL HEALTH 
t ties for re- 
tarded children including the more severely handi- 
capped. A special commission was directed to study 
ve cir geographic distribution ame also a the number of retarded children in the Common- 
wealth and the training facilities available for their 
instruction. It was also ordered to report to the Gen- 
eral Court the results of its investigation with recom- 
special commission consisted of a member of the 
Senate, a member of the House of Representatives, 
a representative from the Department of Mental 
and discussed a case of “Hyponatremia in a Patient 
Following Paracentesis.” Bradley E. Brownlow, a 
fourth-year student at Western Reserve University 
School of Medicine, in Cleveland, was awarded the 
third prize of a two-year subscription to the Journal. 
His essay was submitted under the title “Myotonia: 
Delay in diagnosis because of possible hypoparathy- 
roidism accompanying surgical athyria: report of a 
case. 
The competition, it will be remembered, is based 
on the reporting and discussion of a case that the 
author has had assigned to him as part of his regular 
for the com- 
of line with his 
been shown and 
itted speaks 
medical 


The Commission proposed legislation, which was 
signed into law on May 28, 1954, providing among 
other things for a division of special education in the 
Department of Education. This division has been 
given supervision and direction of all special education 
supported in whole or in part by the Commonwealth. 
The legislation further defines the Division’s responsi- 
bility in the program of special classes for the instruc- 
tion of educable and trainable mentally retarded 
children. It also provides that half the cost of the ex- 
penses of the instruction, training and support, to- 

with transportation of children in these special 
classes, will be reimbursed to the cities and towns by 
the Commonwealth on approval of the Department 
and certification by it that such classes meet the 
standards and requirements prescribed. This act al- 
so requires that the school committee of every city 
or town annually ascertain, under regulations pre- 
scribed by the Department of Education and the De- 
partment of Mental Health, the number of chil- 
dren retarded in mental development attending its 
public schools, or of school age and resident in the 
city or town. Such children must be placed in the 
following classifications: the educable mentally re- 
tarded; the trainable mentally retarded; and the 
custodial mentally retarded. The law directs also 
that at the beginning of each school year, the Com- 
mittee of every town where there are 5 or more re- 
tarded children shall establish and of every city or 
town where there are fewer than 5 such children may 
establish special classes for the instruction of the 
educable mentally retarded and for the instruction 
of the trainable mentally retarded children accord- 
ing to their mental attainment under regulations 
prescribed by the two departments. Smaller cities and 
towns having fewer than 10 mentally retarded chil- 
dren may, with the approval of the Department of 
Education, join with another city or town to provide 
the necessary special classes. 


** 

Practical experience in organizing and conducting 
community training programs for severely retarded 
children has been gained by the Department of Men- 
tal Health since 1946, when the Walter E. Fernald 
School began its community school for trainable 
mentally retarded children, as reported by M. J. 
Farrell in his article, “Experimental Classes Lead to 
State-Wide Legislation” (Mental Hospitals 6:21, 
1951). Home training classes for other communities 
were developed by the Department of Mental Health 
in 1946 and continued through this year. Experience 
indicates that severely retarded children can be kept 
in the community and trained to carry out simple 
tasks, to work in a group and to develop a modicum 
of socially acceptable behavior. Most important is 
the careful work with parents that must accompany 
the training program. Through the use of group tech- 
nics with trained leaders parents can be helped to 
face their problem realistically, to dispell their fears 
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and guilts and their feelings of isolation and in- 
feriority. 


The community class at the Walter E. Fernald 


tems have already set aside school buildings for the 
special training classes. One of these, the Rollstone 
School in Fitchburg, has been designated as a re- 
search center for a projected interdepartmental re- 
search program. All school committees and superin- 
tendents are currently involved with the new pro- 
gram. Information concerning its administration has 
recently been distributed by the Division of Special 
Education of the Department of Education. The di- 
rector, Mr. Philip Cashman, and his two supervisors, 
Miss Roberta Kellogg and Mr. Nicholas Wells, are 
meeting with school people individually and in groups 
to plan the program, which will be well under way 
by next fall and in full swing by the fall of 1956. An 
interdepartmental committee of the departments of 
Mental Health and Education, with the technical as- 
sistance of the Department of Public Health, has 
written regulations and has prepared forms for the 
use of school personnel and the family physician in 
the initial educational and medical study of these 
children. The regulations and forms have been stud- 
ied by the Committee on Mental Health of the Mas- 
sachusetts Medical Society. Suggested amendments 
have been made. The tion form is 
currently in the hands of the Committee on School 
Health of the Massachusetts Medical Society. Final 
approval is expected in May. 1955. 

There are estimated to be approximately 59,000 re- 
tarded children of school age in Massachusetts. Only 
6600 children are currently enrolled in special class 
programs. There are about 7500 persons of all ages 
in the four state schools. Most of these patients are 
not educable, or are educable with severe social and 
emotional disorders. Obviously, a concerted effort on 
the community level toward providing adequate 
means for early detection, thorough medical and edu- 
cational study, adequate program planning and su- 
pervision is the only way to approach this mass disease 
problem. What is the proper role of the family phy- 
sician, the school medical services and special clinical 
services in this program? Only experience can pro- 
vide the final answer to this question. At present, 
the Department of Mental Health does have a plan 
that will serve to get the program started. The origi- 
nal traveling- school - clinic plan, under which mental- 
ly retarded children have been detected and studied 
for the past thirty-six years, consisted of a psycho- 
metric examination, physical examination and socio- 
psychiatric appraisal of the child in his school and 
family setting. Developments since 1919 in educa- 
tional psychology, school-health services and mental- 
health practice have completely outmoded the travel- 
ing school clinic as a satisfactory system. Determi- 
nation of the intellectual capacity of the child to 
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School, Waverley, has been copied by many com- 

munities in Massachusetts. Several large school sys- 
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plan proper school is a natural and proper 
function of the school system itself. Most large school 
systems have their own testing services already. Un- 
der the new regulations individual psychometric ex- 
aminations will, for the most part, be carried out by 
properly qualified school psychologists, preferably 
resident school psychologists. The medical study of 
these children, with careful testing of hearing and 
vision, is most properly carried out by the family 
physician, who can refer parents and children to 
specialized clinic services as indicated. The school 
physician can do the physical examination in the ab- 
sence of the family doctor and usually has available 
equipment for tests of hearing and vision (Pure 
Tone Audiometry and Massachusetts Vision Chart). 

The final determination of class placement of re- 
tarded children is the responsibility of the superin- 
tendent. He will have available the studies and rec- 
ommendations of the school psychologist, the school- 
health services, the family physician and, if requested, 
the sociopsychiatric studies of the area mental-health 
center. 

The area mental-health centers of the Division of 
Mental Hygiene, Massachusetts Department of Men- 
tal Health, are developing consultation services, 
available to school systems on request. Area centers 
in operation as of July, 1955, are as follows: Spring- 
field Child Guidance Clinic; Chicopee—Holyoke— 
Northampton Area Mental Health Clinic; Worces- 
ter Youth Guidance Center; North-Central Mental 
Health Consultation Services (Athol, Gardner, Fitch- 
burg, Leominster and 20 other towns in North-Cen- 
tral Massachusetts); Halloran Child Guidance Clinic 
at the Metropolitan State Hospital (Waltham, Wa- 
tertown and Belmont); Greater Lowell Mental 
Health Center; Greater Lawrence Guidance Center; 
West End Guidance Center (Boston) ; Quincy Child 
Guidance Center; Franklin County Guidance Cen- 
ter; and Northern Berkshire Mental Health Center. 
These centers operate as “partnerships.” The Depart- 
ment of Mental Health provides the basic profes- 
sional team of psychiatrist director, psychologist, psy- 
chiatric social worker and mental-health consultant, 
and the community provides quarters, additional per- 
sonnel, public education program and basic operat- 
ing policies through the formation of a mental-health 
association. The basic clinic policies, such as eligi- 
bility, referral methods and fee schedule, are de- 
veloped for each community by professional advisory 
committees composed in large part of physicians. 

Retarded children are most conspicuous to school 
teachers, for they fail to learn the three R’s in the 
primary grades and also give signs of social and emo- 
tional immaturity or retardation. For any given child 
the mental-health center may recommend further 
medical study, referral to the outpatient clinic of the 
state school, further psychiatric study at the center 
itself, or at some other appropriate clinic, or con- 
tinued work with the school and parents by the 
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consultant. The child may be tried in a new school 
setting. For the most part, the children fall imo the 
following broad classifications 


The academically retarded child: 

Average or good intelligence but so emotion- 
ally disturbed that he cannot adjust himself to 
the classroom situation, either socially or aca- 
demically. 

Average or above in intelligence but has a 
specific learning disability. 

The educable retarded child: 

Low scorer on intelligence testing, but gives 
signs of good potential and severe primary fault 
in personality development (the so-called pseu- 
doretarded, atypical, autistic child and certain 

schi 


Low scorer without special organic or emo- 
tional concomitants—the so-called simple fa- 
milial (hereditary) retardation. 

Low scorer with specific tral-nervous-sys 
tem disease (children with birth trauma, cerebral 
palsy, encephalitis or other brain trauma may 
fall into the educable group). 

The trainable retarded child: 
The child with mongolism. 
The child with brain damage. 
The “psychotic” child. 


Detection and suitable classification of these chil- 
dren are the proper function of the physician. The 
relative distribution of retarded children in the com- 
munity in these groupings is as yet unknown. The 
traveling-school clinics since World War II have had 
referred to them increasingly large numbers of chil- 
dren with academic retardation only. Eighty-five per 
cent of children seen scored in the average or above- 
average intelligence range. It is this large group of 
children with emotional maladjustments that the 
child psychiatrist, child-guidance clinics and area- 
mental-health-center consultation and clinic pro- 
grams are primarily designed to help. The children 
with true retardation, however, need no less a care- 
ful medical and educational study. The trainable 
group should be under the closest medical supervi- 
sion, preferably in a specialized setting, such as that 
provided by the pediatrician, the pediatric neurolo- 
gist or the outpatient facilities of the state schools. 
The continuing work, educative and supportive, with 
the parents of these children is an important and 
often neglected function of the medical discipline.* 

Medicine, with its specialties, has a crucial part to 
play in this new program for the retarded child. The 
school physician and nurse, the family physician, the 
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in this group). 
The child with other congenital defects. 
*Material for physicians and parents concerning retarded children can 
be obtained from the following sources: National Association for Re- 
tarded Children Incorporated, "129 East Second Street, New 
York 22, New York; Association for Children, In- 
corporated, 230 Boylston Street, Boston, Massachusetts. 
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pediatrician, the neurologist, the oph the 
otologist, the child 3 the public- health 
officer, the pathologist and the research physician are 
all involved. 

Public- school systems throughout the Common- 
wealth have been ordered by the General Court to 
develop programs for these unfortunate children. The 
schools need the fullest understanding and support of 
their communities as they slowly, cautiously and with 
much trepidation move to carry out the provisions of 
the new law. The schools are completely dependent 
on the medical profession, both in a consultant capac- 
ity and in the screening and study phases of the 
program. Careful evaluation studies carried out over 
the next few years by medical groups will be needed 
to determine the final effectiveness of the program. 

Warren T. Vaucnan, Jr., M.D. 

Director, Division of Mental Hygiene 

Matcoim J. M.D. 

Superintendent, Walter E. Fernald State School 


NONCLINICAL NOTES 


HARVARD MEDICAL SCHOOL 222 — 
Announcement is made of the a 


profewor of thalmology, both associa i 
Eye and Ear Infirmary. 


McLEAN HOSPITAL 
Alfred H. Stanton, chief of the Psychiatric Closed 
Section of the Boston Veterans Administration Hos- 
essor of psychiatry at Boston Univer- 
e, has been 192 psychiatrist-in- 


Hopital in 


NOTICES 


ANNOUNCEMENT 


Dr. Jacob Peretsman announces the 
for the practice of surgery at 
West Somerville, Massachusetts. 


NEW ENGLAND HEALTH INSTITUTE PROGRAM 


three-day program on on the aspects of health services, en- 
thouses In A Changing World,” by 
gland Health en will be at Colby 
terville, Maine, August 30 and 31 and Sep- 


of his office 
Avenue, 


be services, 
1 human relations in public 
— in —— —1. tuberculosis control, ac- 
juvenile delinquency, prevention and re- 
to housing, prevention in denti 
radioactive contamination of water 


— wn English, head Edmund 8. — 
of Psychiatry, Temple of Medicine. 
MILITARY DISTRICT OF WASHINGTON 
POSITIONS FOR PHYSICIANS 


at the 14 J. Dispensary, 


and in oph 
— 5 Building, Military District of Washington, sar start- 
at $7,040 a year. The 


usual qualifications 
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Service, Washington, Room 1513, Build- 
ing T-7, 33, D.C. 


SOCIETY MEETINGS AND CONFERENCES 
te of Apel 1 American Electroencephalographic Society. Page 647, 
Consultation Clinics for Crippled Children in Mame- 


: 963, issue of 2. 
* American Association. Page 689, issue of 


ung 13-17. European Rheumatology Congress. Page 742, issue of 
ung 15. Boston State Hospital Psychiatry Seminar. Page 461, issue 


17. 
Annual Chaplains’ Conference. 965, issue of a 

e540, of March 25, 1954. 

v. UGUST Serremnen. 

1 International College of Surgeons. Page 828, issue of 


uty 10-16. Congress of Nobel Prize Winners. Page 510, issue of 


uty 11-15. Tuberculosis. 509, issue of March 24. 
— Page 50% 24 
and Rehabilitation. 157, 

and Saru New England Health Institute 


10:00 a.m. Surgical Rounds. Sherman Auditorium, Beth 
*9:00-10:00 a.m. Arthritis Grand Rounds. Robert Breck Brigham 
*10:00-11:00 a.m. Combined Medical-Surgical Rounds, Sherman Au- 


Hospital. 
10:30-11:15 a.m. Lecture on Diabetes for Doctors and Patients 
a Member of the Joslin Clinic. Joslin Auditorium, New 


Stearns 
10:30-11:15 a.m. 
a Member of 28... 


History Meeting. Stearns Auditorium, 


New 
*11:00 - 
a.m.-12:00 m. Dr. William Dameshek. 


*8:30-9:30 am. Clinic Entire Se Staff and Anesthesia Staff. 

3 3 

10: 350-11:15 Lecture Patients 
Member of the Clinic, Nee 


Pratt Diagnostic 


Hospital’ 
21 — 
2:00 m. 1:00 p.m. 


(Concluded on page 48 


— 22 
c 
J 
* 
— American Heart Association. Scientific Session. Page 
issue 2 
f Gctoszn 23-27. American Institute of Dental Medicine. Page 414, 
issue of March 10. 
Novemsean 1-3. Henry Ford Hospital Symposium on Enzymes. Page 
NN 920, issue of May 26. 
eee Noten 6-13. Second International Congress of Allergology. Page 
157, issue of January 27. * 
Novemnza 19-21. American Association of Blood Banks. 8th Annual 
Meeting. Palmer House, Chicago, Illinois. 
Novemsen 29-Decemazr 2. Interim Session of the American Medical 
. CALENDAR For THE Weex Becinninc THurspDay, 
te June 16 
16 
*6:00-8:45 a.m. Case Presentations. Joslin Clinic. Joslin Auditorium, 
— — New England Deaconess Hospital. 5 
*8:45-9:45 a.m. Cardiac Grand Rounds. Yamins A, Beth Israel Hos- 
Dr 
War 
pital 
sity 
chief 
professor of ital. 
— 9 11:00 a.m.-12:00 m. Thoracic Conference. Management of Acute 
and Chronic — Infections. Dr. Harrison Main Am- 
*11: a m. Staff’ Conierence. Sherman Auditori- 
11:00 12:30 pam Clinic (Physical Medicine and Reha- 
bilitation Service). Boston City Hospital 
a *12:00 m.-1:00 p.m. Surgical Staff ference. Sherman Auditori- 
%6 Coll 1.1185 Orthopedic Clinic. Amphitheater, Peter Bent Brig- 
‘ham Hospital. 
tꝗ—— 
titl *8:00-8:45 a.m. Case Presentations. Joslin Clinic. Joslin Auditorium, 
th New England Deaconess Hospital. 
Coll 8:00-9:00 2 — Conference. De. and staff, Pratt 
*8:30-10:00 Stall Conference. Boston Ci Hospital. 
*9:00-10:30 a.m, Surgical Grand Rounds. Dr. Thibodeau’ and staff. 
chan Doctors and Patients 
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cident 
habili 
and 
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Monpay, Jung 20 
New England Deaconess Hospital. 
*8:00-9:00 a.m. Medical and i; i on Di i 


